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LIBRARIES OF EXPRESSIBLE GENE SEQUENCES 



RELATED APPLIC AT IO NS 
This application relies for priority on U.S. Provisional Application No. 
5 60/080,626, filed April 3, 1998, and U.S. Provisional Application No. 60/096,981, filed 
August 18, 1998, each of which is hereby incorporated herein in its entirety. 

Field of the Invention 

The invention disclosed herein relates to the fields of genomics and molecular 
biology. More specifically the invention relates to libraries of expressible gene 
1 0 sequences and recombinant cells transfected therewith. 

Background of the Invention 

Recent breakthroughs in nucleic acid sequencing technology have made 
possible the sequencing of entire genomes from a variety of organisms, including 
humans. The potential benefits of a complete genome sequence are many , ranging 
1 5 from applications in medicine to a greater understanding of evolutionary processes. 
These benefits cannot be fully realized, however, without an understanding of how 
and where these newly sequenced genes function. 

Traditionally, functional understanding started with recognizing an activity, 
isolating a protein associated with that activity, then identifying and isolating the 
20 gene, or genes, encoding that protein. Each gene of interest was identified, isolated 
and expressed separately, a relatively time consuming process. 

Recently, breakthroughs in high through-put DNA sequencing technology 
have allowed massive amounts of gene sequence information to become available to 
the public. Yet methods of expressing these sequences to produce the proteins 
25 encoded by them for study have still required that each sequence be manipulated one 
at a time. Accordingly, a need exists for large numbers of expressible gene sequences. 
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The invention described herein addresses this and related needs as will become 
apparent upon inspection of the specification and the appended claims. 

Brief Description of tire Invention 

The present invention comprises libraries of expressible gene sequences. Such 
5 gene sequences are contained on plasmid vectors designed to endow the expressed 
proteins with a number of useful features such as affinity purification tags, epitope 
tags, and the like. The expression vectors containing such gene sequences can be used 
to transfect cells for the production of recombinant proteins. 

A further aspect of the invention comprises methods of identifying binding 
10 partners for the products of such expressible gene sequences. 

Brief Descripti on of the Fig ures 

Figure 1 shows a schematic representation of the vaccinia topoisomerase type 
I cloning method used in the practice of the invention method. 

Detailed Description of the Invention 

1 5 The present invention comprises libraries of expressible gene sequences. Such 

gene sequences are contained on expression vectors which can be useful for 
transfecting cells and producing recombinant proteins. The expression vectors may 
additionally contain sequences that will endow the expressed proteins with a variety 
of useful features, such as peptides that aid in purification, epitope tags useful in 

20 identifying recombinant protein, and the like. 

The libraries of the invention are created by employing a high through-put 
methodology comprised of several steps. In the first step, the gene sequences that are 
to be expressed are amplified. By "amplification" it is meant that the copy number of 
the gene sequence(s) is increased. One commonly used method of amplification is the 
25 polymerase chain reaction (PCR). In brief, starter DNA is heat-denatured into single 
strands. Two synthetic oligonucleotides, one complementary to sequence at the 3' 



WO 99/51620 



PCT/US99/07334 



3 

end of the sense strand of DNA segment of interest and the other complementary to 
the sequence at the 3' end of the anti-sense strand of a DNA segment of interest, are 
added in excess to the DNA sequence to be amplified and the temperature is lowered 
to 50 - 60° C. The specific oligonucleotides hybridize with the complementary 
5 sequences in the DNA and then serve as primers of DNA chain synthesis, which 
requires the addition of a supply of deoxynucleotides and a temperature-resistant 
DNA polymerase, such as Taq polymerase, which can extend the primers at 
temperatures up to 72° C. When synthesis is complete, the whole mixture is heated 
further (up to 95° C) to melt the newly formed DNA duplexes. When the temperature 

10 is lowered again, another round of synthesis takes place, since an excess of primer 
should still be present. Repeated cycles of synthesis and melting quickly amplify the 
sequence of interest. A more detailed description of PCR can be found in Erlich, Ed, 
PCR Technology: Principles and Applications for DNA Amplification, W.HL Freeman 
and Co., 1992 and Erlich, et al., Eds, Polymerase Chain Reaction, Cold Spring Harbor 

1 5 Laboratory, 1989, both of which are incorporated by reference herein. 

Starter DNA can come from a variety of sources. It can be total genomic 
DNA from an organism, for example, or can be cDNA that has been synthesized from 
cellular mRNA using reverse transcriptase. Genomic DNA and cDNA are 
distinguished in that genomic DNA contains introns, DNA which is spliced out during 
20 post-transcriptional RNA processing and cDNA does not. Sources of suitable RNA 
include normal and diseased tissues, cellular extracts, and the like. 

The desired gene sequences can come from any source. The examples 
presented below show the amplification of all open reading frames (ORFs) from a 
single organism, Saccharomyces cerevisiae, for example. By "open reading frame" it 
25 is meant a segment of DNA that exists between a start codon and a stop codon and is 
likely to represent a gene. An open reading frame is also sometimes called a coding 
region to indicate that it contains only those nucleic acids that actually encode a 
protein. The examples presented below further show the amplification of a group of 
human genes thought to be important in the development of cancer. 
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Public databases exist that contain the entire or partial genome of a particular 
organism, for example yeast (Saccharomyces cerevisiae), prokaryotes (Bacillus 
subtilis, K coli, Borrelia burgdorferi, Helicobacter pylori, Mycoplasma genitalium, 
and the like), fish (Fugu rubripes) 9 mammals (human, mouse), plants (rice, cotton) 
5 and the like. Well known databases include GenBank, Unigene, EMBL, IMAGE and 
TIGR, for example. Public databases such as these can be used a source of gene 
sequences for use in the method of the invention. Such DNA sequence databases 
generally give each unique sequence an identifying number, such as a GenBank 
accession number. Generally, the organization creating and maintaining the database 
10 provides software tools for searching the database files for a particular record, such as 
by accession number, name, or sequence. 

The primers employed in the amplification step are specific for each desired 
gene sequence and include a variety of unique features. For example, the 5' "sense" 
primer starts with the sequence 5'-CACCAXG... (the start codon is underlined). The 

15 CACC sequence is added as a Kozak consensus that aids in translational efficiency. 
When the gene sequence being amplified represents a full-length gene, the 3' 
"antisense" codon is designed to make the amplification product end at the 3rd 
position of the last codon of the gene being amplified, plus a single adenine residue. 
This facilitates the fusion of the coding region in-frame with a heterologous peptide 

20 sequence such as an epitope tag, an affinity purification tag, and the like (see below). 
The sequence specific primers used in the practice of the invention are designed to 
prime sequence between the start and stop codon of an open reading frame. The use 
of such primers will produce a specific coding region that can be further processed 
according to the methods disclosed herein. Methods of designing sequence specific 

25 primers are well known in the art. 

The gene sequence need not encode a full-length sequence, however, as the 
invention methods are equally suitable for any gene sequence, including Expressed 
Sequence Tags (ESTs). The primers can be synthesized and dried in multiwell 
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formats, such as 96-welI microtiter plates to facilitate identification and further 
processing. 

The amplified gene products are next isolated from the other components of 
the amplification reaction mixture. This purification can be accomplished using a 
5 variety of methodologies such as column chromatography, gel electrophoresis, and the 
like. A preferred method of purification utilizes low-melt agarose gel electrophoresis. 
The reaction mixture is separated and visualized by suitable means, such as ethidium 
bromide staining. DNA bands that represent correctly sized amplification products 
are cut away from the rest of the gel and placed into appropriate corresponding wells 
10 of a 96- well microtiter plate. These plugs are subsequently melted and the DNA 
contained therein utilized as cloning inserts. The use of gel electrophoresis has the 
advantage that the practitioner can purify the desired amplified gene sequence while 
additionally verifying that the sequence is of the correct size, i.e., represents the entire 
desired gene sequence. 

The purified, amplified gene sequences are next inserted into an expression 
vector. A variety of expression vectors are suitable for use in the practice of the 
present invention, both for prokaryotic expression and eukaryotic expression. In 
general, the expression vector will have one or more of the following features: a 
promoter-enhancer sequence, a selection marker sequence, an origin of replication, an 
affinity purification tag sequence, an inducible element sequence, an epitope-tag 
sequence, and the like. 

Promoter-enhancer sequences are DNA sequences to which RNA polymerase 
binds and initiates transcription. The promoter determines the polarity of the 
transcript by specifying which strand will be transcribed. Bacterial promoters consist 
25 of consensus sequences, -35 and -10 nucleotides relative to the transcriptional start, 
which are bound by a specific sigma factor and RNA polymerase. Eukaryotic 
promoters are more complex. Most promoters utilized in expression vectors are 
transcribed by RNA polymerase II. General transcription factors (GTFs) first bind 
specific sequences near the start and then recruit the binding of RNA polymerase II. 



15 



20 
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In addition to these minimal promoter elements, small sequence elements are 
recognized specifically by modular DNA-binding/trans-activating proteins (eg. AP-1 , 
SP-1 ) which regulate the activity of a given promoter. Viral promoters serve the same 
function as bacterial or eukaryotic promoters and either provide a specific RNA 
5 polymerase in trans (bacteriophage T7) or recruit cellular factors and RNA 

polymerase (SV40, RSV, CMV). Viral promoters are preferred as they are generally 
particularly strong promoters. 

Promoters may be, furthermore, either constitutive or, more preferably, 
regulatable (i.e., inducible or derepressible). Inducible elements are DNA sequence 
1 0 elements which act in conjunction with promoters and bind either repressors (eg. 

lacO/LAC Iq repressor system in E. coli) or inducers (eg. gall/GAL4 inducer system 
in yeast). In either case, transcription is virtually "shut off" until the promoter is 
derepressed or induced, at which point transcription is "turned-on". 

Examples of constitutive promoters include the int promoter of bacteriophage 
15 A., the bla promoter of the P-lactamase gene sequence of pBR322, the CAT promoter 
of the chloramphenicol acetyl transferase gene sequence of pPR325, and the like. 
Examples of inducible prokaryotic promoters include the major right and left 
promoters of bacteriophage (P L and Pr), the trp, reca, lacZ, LacI, AraC and gal 
promoters of E. coli, the ot-amylase (Ulmanen Ett at., J. Bacteriol. 162:176-182, 1985) 
20 and the sigma-28-specific promoters of B. subtilis (Gilman et aL, Gene sequence 
32:1 1-20(1984)), the promoters of the bacteriophages of Bacillus (Gryczan, In: The 
Molecular Biology of the Bacilli, Academic Press, Inc., NY (1982)), Streptomyces 
promoters (Ward et at., Mol. Gen. Genet. 203:468-478, 1986), and the like. 
Exemplary prokaryotic promoters are reviewed by Glick (J. Ind. Microtiot. 1 :277- 
25 282, 1987); Cenatiempo (Biochimie 68:505-516, 1986); and Gottesman (Ann. Rev. 
Genet. 18:415-442, 1984). 

Preferred eukaryotic promoters include, for example, the promoter of the 
mouse metallothionein 1 gene sequence (Hamer et al., J. Mol. Appl. Gen. 1:273-288, 
1982); the TK promoter of Herpes virus (McKnight, Cell 31:355-365, 1982); the 
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SV40 early promoter (Benoist et al., Nature (London) 290:304-3 10, 1981); the yeast 
gall gene sequence promoter (Johnston etal.,Proc. Natl. Acad. Sci.(USA) 
79:6971-6975, 1982); Silver etal.,Proc. Natl. Acad. Sci. (USA) 81:5951-5955, 
1984), the CMV promoter, the EF-1 promoter, Ecdysone-responsive promoters), and 
5 the like. 

Selection marker sequences are valuable elements in expression vectors as 
they provide a means to select, for growth, only those cells which contain a vector. 
Such markers are of two types: drug resistance and auxotrophic. A drug resistance 
marker enables cells to detoxify an exogenously added drug that would otherwise kill 
10 the cell. Auxotrophic markers allow cells to synthesize an essential component 

(usually an amino acid) while grown in media which lacks that essential component. 

Common selectable marker gene sequences include those for resistance to 
antibiotics such as ampicillin, tetracycline, kannamycin, bleomycin, streptomycin, 
hygromycin, neomycin, Zeocin™, and the like. Selectable auxotrophic gene 
1 5 sequences include, for example, hisD, which allows growth in histidine free media in 
the presence of histidinol. 

A preferred selectable marker sequence for use in yeast expression systems is 
URA3. Laboratory yeast strains carrying mutations in the gene which encodes 
orotidine-5'-phosphate decarboxylase, an enzyme essential for uracil biosynthesis, are 
20 unable to grow in the absence of exogenous uracil. A copy of the wild-type gene 
(ura4+ in S. pombe and URA3 in & cerevisiae) will complement this defect in trans. 

A further element useful in an expression vector is an origin of replication 
sequence. Replication origins are unique DNA segments that contain multiple short 
repeated sequences that are recognized by multimeric origin-binding proteins and 
25 which play a key role in assembling DNA replication enzymes at the origin site. 

Suitable origins of replication for use in expression vectors employed herein include 
K coli oriC, 2\x, and ARS (both useful in yeast systems), sfl, SV40 (useful in 
mammalian systems), and the like. 
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Additional elements that can be included in an expression vector employed in 
accordance with the present invention are sequences encoding affinity purification 
tags or epitope tags. Affinity purification tags can are generally peptide sequences 
that can interact with a binding partner immobilized on a solid support Synthetic 
5 DNA sequences encoding multiple consecutive single amino acids, such as histidine, 
when fused to the expressed protein, may be used for one-step purification of the 
recombinant protein by high affinity binding to a resin column, such as nickel 
sepharose. An endopeptidase recognition sequence can be engineered between the 
polyamino acid tag and the protein of interest to allow subsequent removal of the 

10 leader peptide by digestion with Enterokinase, and other proteases. Sequences 
encoding peptides such as the chitin binding domain (which binds to chitin), 
glutathione-S-transferase (which binds to glutathione), biotin (which binds to avidin 
and strepavidin), and the like can also be used for facilitating purification of the 
protein of interest. The affinity purification tag can be separated from the protein of 

1 5 interest by methods well known in the art, including the use of inteins (protein self- 
splicing elements, Chong, et al, Gene 192:271-281, 1997). 

Epitope tags are short peptide sequences that are recognized by epitope 
specific antibodies. A fusion protein comprising a recombinant protein and an epitope 
tag can be simply and easily purified using an antibody bound to a chromatography 
20 resin. The presence of the epitope tag furthermore allows the recombinant protein to 
be detected in subsequent assays, such as Western blots, without having to produce an 
antibody specific for the recombinant protein itself. Examples of commonly used 
epitope tags include V5, glutathione-S-transferase (GST), hemaglutinin (HA), the 
peptide Phe-His-His-Thr-Thr, chitin binding domain, and the like. 

25 A further useful element in an expression vector is a multiple cloning site or 

polylinker. Synthetic DNA encoding a series of restriction endonuclease recognition 
sites is inserted into a plasmid vector downstream of the promoter element. These 
sites are engineered for convenient cloning of DNA into the vector at a specific 
position. 
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The foregoing elements can be combined to produce expression vectors useful 
in creating the libraries of the invention. Suitable prokaiyotic vectors include 
plasmids such as those capable of replication in E. coil (for example, pBR322, ColEI, 
pSClOl, PACYC 184, itVX, pRSET, pBAD (Invitrogen, Carlsbad, CA) and the like), 
5 Such plasmids are disclosed by Sambrook (cf. "Molecular Cloning: A Laboratory 
Manual", second edition, edited by Sambrook, Fritsch, & Maniatis, Cold Spring 
Harbor Laboratory, (1989)). Bacillus plasmids include pC194, pC221, pT127, and the 
like, and are disclosed by Gryczan (In: The Molecular Biology of the Bacilli, 
Academic Press, NY (1982), pp. 307-329). Suitable Streptomyces plasmids include 
10 plJlOl (Kendall et al., J. Bacteriol. 169:4177-4183,1987), and streptomyces 

bacteriophages such as <|>C3 1 (Chater et al., In: Sixth International Symposium on 
Actinomycetales Biology, Akademiai Kaido, Budapest, Hungary (1986), pp. 45-54). 
Pseudomonas plasmids are reviewed by John et al. (Rev. Infect. Dis. 8:693-704, 
1986), and Izaki (Jpn. J. Bacteriol. 33:729-742, 1978). 

1 5 Suitable eukaryotic plasmids include, for example, BPV, vaccinia, SV40, 2- 

micron circle, pcDNA3.1, pcDNA3.1/GS, pYES2/GS, pMT, p IND, pIND(Spl), 
pVgRXR (Invitrogen), and the like, or their derivatives. Such plasmids are well 
known in the art (Botstein et al., Miami Wntr. Symp. 19:265-274, 1982; Broach, In: 
"The Molecular Biology of the Yeast Saccharomyces: Life Cycle and Inheritance", 

20 Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, p. 445-470, 1981; Broach, 
Cell 28:203-204, 1982; Dilon et at., J. Clin. Hematol. Oncol. 10:39-48, 1980; 
Maniatis, In: Cell Biology: A Comprehensive Treatise, Vol. 3, Gene Sequence 
Expression, Academic Press, NY, pp. 563-608,1980. 

Construction of chimaeric DNA molecules in vitro relies traditionally on two 
25 enzymatic steps catalyzed by separate protein components. PCR amplification or site- 
specific restriction endonucleases are used to generate linear DNAs with defined 
termini that can then be joined covalently at their ends via the action of DNA ligase. 
DNA ligase has limitations, however, in that it is relatively slow acting and 
temperature sensitive. 
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Thus, when inserting the purified, amplified gene sequence into the expression 
vector the use of an enzyme that can both cleave and religate DNA in a site specific 
manner is preferred. Any site-specific enzyme of this type is suitable, for example, a 
type I topoisomerase or a site-specific recombinase. Examples of suitable site- 
5 specific recombinases include lambda integrase, FLP recombinase, Pl-Cre protein, 
Kw recombinase, and the like (Pan, et al, J. Biol. Chem. 268:3683-3689, 1993; 
Nunes-Duby, et al, EMBO J. 13:4421-4430, 1994; Hallet and Sherratt, FEMS 
Microbio. Revs 21:157-178, 1997; Ringrose, et al, Eur J. Biochem 248:903-912, 
1997). 

10 A particularly suitable enzyme for use in creating the libraries of the invention 

is a type I topoisomerase, particularly vaccinia DNA topoisomerase. Vaccinia DNA 
topoisomerase binds to duplex DNA and cleaves the phosphodiester backbone of one 
strand. The enzyme exhibits a high level of sequence specificity, akin to that of a 
restriction endonuclease. Cleavage occurs at a consensus pentapyrimidine element 

1 5 5'-(C/T)CCTT in the scissile strand. In the cleavage reaction, bond energy is 
conserved via the formation of a covalent adduct between the 3' phosphate of the 
incised strand and a tyrosyl residue of the protein. Vaccinia topoisomerase can 
religate the covalently held strand across the same bond originally cleaved (as occurs 
during DNA relaxation) or it can religate to a heterologous acceptor DNA and thereby 

20 create a recombinant molecule. 

When the substrate is configured such that the scissile bond is situated near 
(within 10 basepairs of) the 3' end of a DNA duplex, cleavage is accompanied by the 
spontaneous dissociation of the downstream portion of the cleaved strand. The 
resulting topoisomerase-DNA complex, containing a 5' single-stranded tail, can 
25 religate to an acceptor DNA if the acceptor molecule has a 5' OH tail complementary 
to that of the activated donor complex. 

In accordance with the present invention, this reaction has been optimized for 
joining PCR-ampIified DNA fragments into plasmid vectors (See Figure 1). PCR 
fragments are naturally good surrogate substrates for the topoisomerase I religation 
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step because they generally have 5' hydroxyl residues from the primers used for the 
amplification reaction. The 5' hydroxyl is the substrate for the religation reactions. 
The use of vaccinia topoisomerase type I for cloning is described in detail in 
copending US patent application serial number 08/358,344, filed 12/19/94, 
5 incorporated by reference herein in its entirety. 

The gene sequence being inserted into the expression vector can insert in 
either the sense or antisense direction. Therefore, the creation of a useful library 
should include verification of both the size and orientation of the insert to insure that 
the gene sequence will express the desired protein. Preferably, the insert plus vector 
1 0 is utilized in a standard bacterial transformation reaction and the contents of the 
transformation plated onto a selective growth media. Bacterial transformation and 
growth selection procedures are well known in the art and described in detail in, for 
example, Ausubel, et al, Short Protocols in Molecular Biology, 3rd ed. 1995. 

Individual bacterial colonies are picked and grown in individual wells of a 96 
1 5 well microtiter plate containing selective growth media. An aliquot of these cells is 
used directly in a diagnostic PCR reaction. Primers for this reaction are designed such 
that only plasmids with correctly oriented inserts give amplification product The 
amplified DNA is separated and visualized by SDS-PAGE gel electrophoresis using 
standard protocols (see Ausubel, et al, Short Protocols in Molecular Biology, 3rd ed. 
20 1995). 

Performing the PCR reaction directly from the cultured cell lysates, rather than 
first preparing DNA from the bacteria, is a particular advantage as it significantly 
reduces both the time needed to generate the required data and the cost of doing so. 

Once plasmids containing the gene sequence insert in the correct orientation 
25 have been identified, plasmid DNA is prepared for use in the transformation of host 
cells for expression. Methods of preparing plasmid DNA and transformation of cells 
are well known to those skilled in the art. Such methods are described, for example, 
in Ausubel, et al, supra. 
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Prokaryotic hosts are, generally, very efficient and convenient for the 
production of recombinant proteins and are, therefore, one type of preferred 
expression system. Prokaryotes most frequently are represented by various strains of 
E. coli. However, other organisms may also be used, including other bacterial strains. 

5 Recognized prokaryotic hosts include bacteria such as E. coli and those from 

genera such as Bacillus, Streptomyces, Pseudomonas, Salmonella, Serratia, and the 
like. However, under such conditions, the polypeptide will not be glycosylated. The 
prokaryotic host selected for use herein must be compatible with the replicon and 
control sequences in the expression plasmid. 

10 Suitable hosts may often include eukaryotic cells. Preferred eukaryotic hosts 

include, for example, yeast, fungi, insect cells, and mammalian cells either in vivo, or 
in tissue culture. Mammalian cells which may be useful as hosts include HeLa cells, 
cells of fibroblast origin such as VERO, 3T3 or CHOK1, HEK 293 cells or cells of 
lymphoid origin (such as 32D cells) and their derivatives. Preferred mammalian host 

1 5 cells include nonadherent cells such as CHO, 32D, and the like. Preferred yeast host 
cells include S. pombe, Pichia pastoris, S. cerevisiae (such as INVScl), and the like. 

In addition, plant cells are also available as hosts, and control sequences 
compatible with plant cells are available, such as the cauliflower mosaic virus 35S and 
19S, nopaline synthase promoter and polyadenylation signal sequences, and the like. 

20 Another preferred host is an insect cell, for example the Drosophila larvae. Using 
insect cells as hosts, the Drosophila alcohol dehydrogenase promoter can be used. 
Rubin, Science 240:1453-1459, 1988). Alternatively, baculovirus vectors can be 
engineered to express large amounts of peptide encoded by a desire gene sequence in 
insects cells (Jasny, Science 238:1653, 1987); Miller et al., In: Genetic Engineering 

25 (1986), Setlow, J.K., et al., eds., Plenum, Vol. 8, pp. 277-297). The present invention 
also features the purified, isolated or enriched versions of the expressed gene products 
produced by the methods described above. 
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Kits comprising one or more containers or vials containing components for 
using the libraries of the present invention are also within the scope of the invention. 
Kits can comprise any one or more of the following elements: one or more 
expressible gene sequences, cells which are, or can be, transfected with such gene 
5 sequences, and antibodies recognizing the expressed gene product or an epitope tag 
associated therewith. Cells suitable for inclusion in such a kit include bacterial cells, 
yeast cells (such as INVScl), insect cells or mammalian cells (such as CHO). 

In one embodiment, such a kit comprises a detergent solution, preferably the 
Trax® lysing reagent (6% NP-40 and 9% Triton X-100 in IX PBS). Also included in 
10 the kit can be one or more binding partners, e.g., an antibody or antibodies, preferably 
a pair of antibodies to the same expressed gene product, which preferably do not 
compete for the same binding site on the expressed gene product 

In another embodiment, a kit comprises more than one pair of such antibodies 
or other binding partners, each pair directed against a different target molecule, thus 

1 5 allowing the detection or measurement of a plurality of such target molecules in a 

sample. In a specific embodiment, one binding partner of the kit may be pre-adsorbed 
to a solid phase matrix, or alternatively, the binding partner and matrix are supplied 
separately and the attachment is performed as part of the assay procedure. The kit 
preferably contains the other necessary washing reagents well-known in the art. For 

20 EIA, the kit contains the chromogenic substrate as well as a reagent for stopping the 
enzymatic reaction when color development has occurred. The substrate included in 
the kit is one appropriate for the enzyme conjugated to one of the antibody 
preparations. These are well-known in the art. The kit can optionally also comprise a 
target molecule standard; i.e., an amount of purified target molecule that is the target 

25 molecule being detected or measured. 

In a specific embodiment, a kit of the invention comprises in one or more 
containers: (1) a solid phase carrier, such as a microti ter plate coated with a first 
binding partner; (2) a detectably labeled second binding partner which binds to the 
same expressed gene product as the first binding partner; (3) a standard sample of the 
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expressed gene product recognized by the first and second binding partners; (4) 
concentrated detergent solution; and (5) optionally, diluent. 

In another embodiment, the invention features methods of screening cells for 
binding partners of an expressed gene product of the invention. By "natural binding 
5 partner" it is meant a molecule that interacts specifically with the expressed gene 
product Binding partners include ligands, agonists, antagonists and downstream 
signaling molecules such as adaptor proteins and may be identified by techniques well 
known in the art such as co-immunoprecipitation or by using, for example, a two- 
hybrid screen. (Fields and Song, U.S. Patent No. 5,283,173, issued February 1, 1994 
10 and, incorporated be reference herein.). 

Binding partners contemplated by the invention may additionally be 
antibodies. The term "antibody" is used herein in the broadest sense and specifically 
includes intact monoclonal antibodies, polyclonal antibodies, multispecific antibodies 
(e.g. bispecific antibodies) formed from at least two intact antibodies, and antibody 
15 fragments, including single chain antibodies, so long as they exhibit the desired 
binding properties as described herein. 

Various procedures well-known in the art may be used for the production of 
polyclonal antibodies to an epitope or antigen of interest. A host animal of any of a 
number of species, such as rabbit, goat, sheep, horse, cow, mice, rat, etc. is 

20 immunized by injection with an antigenic preparation which may be derived from 

cells or microorganisms, or may be recombinantly or synthetically produced. Various 
adjuvants well known in the art may be used to enhance the production of antibodies 
by the immunized host, for example, Freund's adjuvant (complete and incomplete), 
mineral gels such as aluminum hydroxide, surface active substances such as 

25 lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, keyhole limpet 
hemocyanins, dinitrophenol, liposomes, potentially useful human adjuvants such as 
BCG (Bacille Calmette-Guerin) and Propionibacterium acanes, and the like. 
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The term "monoclonal antibody" as used herein refers to an antibody obtained 
from a population of substantially homogeneous antibodies, i.e., the individual 
antibodies comprising the population are identical except for possible naturally 
occurring mutations that may be present in minor amounts. Monoclonal antibodies 
5 are highly specific, being directed against a single antigenic site. Furthermore, in 
contrast to conventional (polyclonal) antibody preparations which typically include 
different antibodies directed against different determinants (epitopes), each 
monoclonal antibody is directed against a single determinant on the antigen. 
Preferred antibodies are mAbs, which may be of any immunoglobulin class including 
1 0 IgG, IgM, IgE, IgA, and any subclass or isotype thereof. 

In addition to their specificity, monoclonal antibodies are advantageous in that 
they are synthesized by hybridoma culture, uncontaminated by other 
immunoglobulins. The modifier "monoclonal" indicates the character of the antibody 
as being obtained from a substantially homogeneous population of antibodies, and is 

15 not to be construed as requiring production of the antibody by any particular method. 
For example, the monoclonal antibodies to be used in accordance with the present 
invention may be made by the hybridoma method first described by Kohler et al, 
Nature y 256:495 (1975), or may be made by recombinant DNA methods (see, e.g., 
U.S. Patent No. 4,816,567, incorporated by reference herein). The "monoclonal 

20 antibodies" may also be isolated from phage antibody libraries using the techniques 
described in Clackson et al, Nature, 352:624-628 (1991) and Marks et al, 1 MoL 
Biol, 222:581-597 (1991), for example. 

The monoclonal antibodies contemplated for use herein specifically include 
"chimeric" antibodies (immunoglobulins) in which a portion of the heavy and/or light 
25 chain is identical with or homologous to corresponding sequences in antibodies 
derived from a particular species or belonging to a particular antibody class or 
subclass, while the remainder of the chain(s) is identical with or homologous to 
corresponding sequences in antibodies derived from another species or belonging to 
another antibody class or subclass, as well as fragments of such antibodies, so long as 
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they exhibit the desired biological activity (U.S. Patent No. 4,816,567; Morrison et 
al, Proa Natl Acad ScL USA, 81:6851-6855 (1984)). 

"Humanized" forms of non-human (e.g., murine) antibodies are chimeric 
immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, 
5 Fab 1 , F(ab')2 or other antigen-binding subsequences of antibodies) which contain 
minimal sequence derived from non-human immunoglobulin. For the most part, 
humanized antibodies are human immunoglobulins (recipient antibody) in which 
residues from a complementarity-determining region (CDR) of the recipient are 
replaced by residues from a CDR of a non-human species (donor antibody) such as 

10 mouse, rat or rabbit having the desired specificity, affinity, and capacity. In some 
instances, Fv framework region (FR) residues of the human immunoglobulin are 
replaced by corresponding non-human residues. Furthermore, humanized antibodies 
may comprise residues which are not found in either the recipient antibody or in the 
imported CDR or framework sequences. These modifications are made to further 

1 5 refine and maximize antibody performance. In general, the humanized antibody will 
comprise substantially all of at least one, and typically two, variable domains, in 
which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the FR regions are those of a human 
immunoglobulin sequence. The humanized antibody optimally also will comprise at 

20 least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin. For further details, see Jones et al, Nature, 321 :522-525 (1986); 
Reichmann et aL, Nature, 332:323-329 (1988); and Presta, Curr. Op, Struct. Biol, 
2:593-596 (1992). The humanized antibody includes a PRIMATIZED™ antibody 
wherein the antigen-binding region of the antibody is derived from an antibody 

25 produced by immunizing macaque monkeys with the antigen of interest. 



"Antibody fragments" comprise a portion of an intact antibody, preferably the 
antigen binding or variable region of the intact antibody. Examples of antibody 
fragments include Fab, Fab', F(ab') 2 , and Fv fragments; diabodies; linear antibodies 
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(Zapata etal Protein Eng. 8(10): 1057-1 062 (1995)); single-chain antibody molecules, 
multispecific antibodies formed from antibody fragments, and the like. 

Particularly preferred in the practice of the invention are single-chain 
antibodies. "Single-chain" or "sFv" antibodies are antibody fragments comprising the 
5 V H and V L domains of an antibody, wherein these domains are present in a single 
polypeptide chain. Preferably, the Fv polypeptide further comprises a polypeptide 
linker between the V H and V L domains which enables the sFv to form the desired 
structure for antigen binding. For a review of sFvs see Pluckthun in The 
Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore Eds., 
1 0 Springer-Verlag, New York, pp. 269-3 1 5 (1 994). 

Large quantities of single chain antibodies with uncharacterized randomized 
binding specificity can be produced using a number of methodologies known in the 
art. Random peptide libraries can be created in filamentous phage particles (Daniels 
and Lane, Methods 9(3):494-507, 1996; Reichmann and Weill, Biochemistry 
15 32(34):8848-8855; Rader and Barbas, Curr Opin Biotechnol 9(4):503-508, 1997; Iba 
and Kurosawa, Immunol Cell Biol 75(2):2 17-221, 1997), for example, or similarly in 
yeast, bacteria, and the like. Other methods for creating random libraries of sFvs 
include various solid state synthesis methods. 

The term "diabodies" refers to small antibody fragments with two antigen- 
20 binding sites, which fragments comprise a heavy-chain variable domain (V^) 

connected to a light-chain variable domain (V L ) in the same polypeptide chain (V H - 
VJ. By using a linker that is too short to allow pairing between the two domains on 
the same chain, the domains are forced to pair with the complementary domains of 
another chain and create two antigen-binding sites. Diabodies are described more 
25 fully in, for example, EP 404,097; WO 93/1 1 161 ; and Hollinger et al t Proc. Natl 
Acad ScL USA, 90:6444-6448 (1993). 

Methods of identifying specific antibodies are well known in the art and 
include methods such as ELISAs, Western blots, immunoprecipitation, and the like 
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(see, for example, Ausubel, et al, Short Protocols in Molecular Biology, 3rd ed. 1995, 
incorporated herein in its entirety). One method of large scale, high through-put 
screening for specific antibodies is described in co-pending US application entitled 
Microarrays and Uses Therefor, filed Feb. 4, 1999, U.S. Serial No. 09/245,615. 

5 The invention will now be described in greater detail by reference to the 

following non-limiting examples. 

Examples - 

Pxqmpte 1 - High-throughput Expression of Yeart QRFs 

The following example illustrates the creation of a library of expressible yeast 
10 gene sequences. 

Amplification - 

6,032 yeast ORFs and a corresponding gene-specific primer of the 3' end of 
each were obtained from Research Genetics (Huntsville, AL) in a 96-well microtiter 
plate format at a concentration of 0.3 ng/fil. Each gene specific primer was designed 
1 5 to exclude the gene's stop codon. Since the templates each contain a common 
sequence immediately 5' of the start ATG (5 5 - 

GCAGTCCTGGAATTCCAGCTGACCACC) (SEQ. ID. NO.: 1), each template 
could be amplified with a common 5 5 primer. 

5 \il of ORF template was added to a fresh 96-well microtiter plate 
20 (polycarbonate Thermo well Thinwall, Model M. Cat # 651 1) using a 12 channel 
pipetter. 6 jil of specific 3' primer solution (2 jiM) was added and the total volume 
per well brought to 30 jil with PCR cocktail, immediately after which the plate was 
placed on ice. (PCR cocktail for 120 reactions - 720 nl 5X Buffer J, 48 \il dNTPs 
(50mM stock), 12 \il common 5' primer (1 jig/|il stock), 48 |xl Taq DNA polymerase 
25 (Boeringer-Mannheim or Promega, 5 units/jil), 1 .92 yl Pfu DNA polymerase 

(Stratagene, cat. # 600153-81, 2.5 units/jil) and 1464 p.1 distilled water. 5X Buffer J: 
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300 mM Tris (pH 9.5), 75 mM ammonium sulfate, 10 mM MgCy. The rubber 
Hybaid Micromat lid was washed by soaking in 0.1 M HCl, the rinsed for 2 minutes 
with* distilled water and dried completely before applying to the 96-well plate. 

The PCR reaction was performed using a Hybaid, Ltd. (Middlesex, UK) 
5 thermo-cycler according to the manufacturer's instructions. The conditions used were 
as follows: pre-melt step: 94° C x 4 min; melt step: 94° C x 30 sec, anneal step: 58° 
C x 45 sec, extend step: 72° C x 3 min - repeated for 25 cycles; final extension: 72° 
C x 4 min; final block temperature set to room temp (approx. 22° C). The plates were 
stored at 4° C. 

10 Purification - 

The plates were spun briefly at 1000 rpm, then 10 fj.1 of 6X gel loading dye 
was added to each well (6X gel loading dye: 6 mM Tris (pH 8), 6 mM EDTA, 
0.03% Bromphenol Blue, 30% glycerol). The entire contents of each well 
were loaded onto a 1% low melt agarose (Invitrogen # 46-0150) gel (plus 
15 ethidium bromide at 20 fil of a 10 mg/ml solution added to 400 mis of agarose) 

in IX TAE (SOX TAE = 242g Tris base, 57.1 ml glacial acetic acid, 100 ml 
0.5 M EDTA, pH 8.0 per liter (water)) and run at 1 1 0 - 1 20 volts for 1 .25 to 
1.5 hours. A UV light box was used to visualize the amplification products 
and ensure that only correct-sized PCR products are used in the insertion step.. 

20 Insertion into expression vectors) - 

The portion of each lane containing the amplified gene sequence was cut from 
the gel and transferred to a well in a 96-well microtiter plate, melted on a heat block 
(75° C), and a portion of the melt multi-channel pipetted into a 96-well microtiter 
plate (7 fil/well) containing one of two expression vectors: TOPO-adapted 
25 pcDNA3. 1/GS or pYES2/GS (see Example 3, below). The plate was covered with 
parafilm and incubated at 37° C for 7 minutes. Top 10 Chemically Competent Cells 
(Invitrogen) were added to each well (45 fil/well, O.D.=4.7), whereupon the plate was 
re-covered and incubated on ice for 5 minutes. The cells were then heat shocked on a 
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42° C block for 1 minute and returned to ice for 1 minute. An aliquot of SOC 
medium was added to each well (1 50 |xl 9 20g tryptone, 5g yeast extract, 0.5g NaCl, 
250 mM KC1, 20 ml 1M glucose/liter), and the plate was incubated at 37° C for 90 to 
120 minutes. 

5 The contents of each well were plated onto a LB(10g tryptone, 5g yeast 

extract, lOg NaCl per liter)/1.5% agar petrie plate containing the appropriate selection 
marker (ampicillin (50 jig/ml) for pYES2/GS and Zeocin™ (25 jig/ml) for 
pcDNA3.1/GS). The petrie plates were grown overnight at 37° C. 

Verification of size and orientation - 

10 Contamination is a potentially serious problem in this step. Care should be 

taken to guard against contaminating the process through airborne contamination, 
unsterile reagents or equipment, or well-to-well contamination. 

Eight colonies were picked from each petrie plate and placed in eight 
individual wells of a 96-weIl microtiter plate. Each well contained 100 of 2X LB 
15 plus 100 ng/ml ampicillin or 50 ^ig/ml Zeocin™ as appropriate for the expression 
vector used. The plates were incubated overnight at 37° C. 

The plates were spun briefly at 1000 rpm. The cells were stirred by pipetting 
up and down in a pipetter, then 2 \il from each well was transferred to a corresponding 
well in a PCR reaction plate containing 28 fil/well PCR cocktail (PCR cocktail for 840 

20 reactions - 5040 jal 5X Buffer J, 336 \il dNTPs (50mM stock), 84 ^1 common 5* 

primer (1 fig/fil stock, Dalton Chemical Lab. Inc, Ont CAN), 84 |xl 3' H6stopprevu 
primer (1 ng/^il, Dalton Chemical Lab. Inc, Ont. CAN), 336 jllI Taq DNA polymerase 
(Boeringer Mannheim or Promega 5 units/nl), and 17.64 mis distilled water. 
H6stopprevu primer has the sequence 5' AAA CTC AAT GGT GAT GGT GAT GAT 

25 GACC - 3') (SEQ. ID. NO.: 2). 

The PCR reaction was run essentially as described above with the following 
cycle: pre-melt step: 94° C x 10 min; melt step: 94° C x 1 min, anneal step: 67° C x 
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1 min, extend step: 72° C x 3 min - 35 cycles; final extension: 72° C x 4 min; final 
block temp set to room temp (approximately 22° C). The plates were spun briefly at 
1 00 rpm and 6 of 6X gel loading dye added to each well. Samples were run on a 
1% agarose gel which was subsequently stained with ethidium bromide. Only 
5 plasmids with correctly oriented inserts give an amplification product in this step. 

The location of the positive clones was entered into a database and a 
spreadsheet of positive clones generated. The spreadsheet was downloaded onto a 
Qiagen BioRobot 9600™ to direct the re-racking of the positive cultures into deep- 
well culture blocks. Essentially, a single positive culture for each clone was grown 
10 and used to prepare plasmid DNA according to the Quia-Prep Turbo protocol. 

CHO cells or were transfected with the prepared plasmid DNA using the Pfx-6 
PerFect Lipid system (Invitrogen, Cat #T930-16). Yeast cells (INVScl) were 
transfected using the S.C EasyComp Transformation kit (Invitrogen, Cat #K5050- 
01). Expression was verified by Western blot using anti-V5 antibody to detect the 
1 5 epitope tag. All of the yeast ORFS were expressed in either p YES or pDNA3. 1 . 
Table 1 below lists the yeast proteins successfully produced using the yeast ORFs. 

Table 1 Yeast ORFs 



Plate 
Name 


ORF 
Identifier 


Protein description 


M12E2 


YAL003W 


447-987 Translation 
elongation factor EF- 
lbeta GDPVGTP 
exchange factor for 
TeflpVTeOp 
(22.77/40) 


M12D4 


YAL005C 


Heat shock protein of 
HSP70 family 
cytoplasmic 
(70.65/45) 


M12E5 


YAL007C 


(23.68/32) 


Ml 1 HI 


YAL009W 


Protein required for 
meiosis (28.60/30) 


M135F2 


YAL012W 


cystathionine gamma- 
lyase (43.45/43) 


Mil D2 


YAL013W 


(39.93/40) | 


Mil E2 


YAL014C 


(22.58/31) 



M12F5 


YAL015C 


DNA glycosylase 
(43.92/48) 


M12D6 


YAL016W 


protein phosphatase 
2A regulatory subunit 
A (69.96/56) 


M136H1 


YAL020C 


(36.66/47) 


M12F4 


YAL022C 


(56.90/56) 


Mil E4 


YAL030W 


216-467 vesicle- 
associated membrane 
protein 

(synaptobrevin) 
homolog (12.98/20) 


M136D1 


YAL034W 
-A 


(31.9/28) 


M12H5 


YAL037W 


(29.48/33) 


M136 H4 


YAL038W 


Pyruvate kinase 
(55.11/60) 
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MI36G5 


YAL039C 


cytochrome c heme 
lyase (CCHL) 
(29.62/45) 


Mil/; CA 
ivl 1 jo 1^.4 


V A I f\A Ar* 


H-protein subunit of 

uic glycine Cleavage 

system (19 50/36) 


M12G6 


YAL045C 


(11.25/11) 


Mil C7 


YAL049C 


(27.09/37) 


M135 H4 


YAL053W 


(86.24/64) 


M136 B5 


YAL055W 


(19.91/28) 


M12G7 


YAL056W 


(93.28/98) 


M12B3 


YAL059W 


(23.43/34) 


Mil D8 


YAL060W 


(42.13/45) 


M12 A5 


YAL061W 


(45.98/40) 


Mil F8 


YAL062W 


(50.48/50) 


Mil H9 


YAR002W 


(59.4/60) 


M12F1 


YAR003W 


(46.97/53) 


M12C3 


YAR008W 


34kDa subunit of the 
tetrameric tRNA 
splicing endonuclease 
(30.46/38) 


M12B5 


YAR010C 


(48.43/45) 


Mil Cll 


YAR023C 


(19.72/30) 


M12B4 


YAR027W 


(25.96/40) 


M12C5 


YAR028w 


(25.85/30) ! 


M12 B7 


YAR030C 


(12.46/12) 


M135 E2 


YAR035W 


Outer carnitine 
acetyltransferase 
mitochondrial 
(75.68/76) 


M12 E3 


YAR037W 


(21.34/25) 


M12C4 


YAR040C 


(13.12/20) 


M138E1 | 


YAR052C 


(13.89/36) 


M14F1 


YAR062W 


(21.89/36) 


M138 H5 


YBL001C 


ExtraCelluIar Mutant 
(11.47/10) 


M137B1 


YBL002W 


Histone H2B (HTB1 
and HTB2 code for 
nearly identical 
proteins) (14.52/25) j 


M14 B3 


YBL003C 


Histone H2A (HTA1 
and HTA2 code for 
nearly identical 
proteins) (14.55/15) 


M13F3 


YBL005W 
-A 


(48.51/48) 


M13C2 


YBL010C 


(30.83/35) 


M333 Dl 


YBL011W 


(83.6/93) 


M138 A6 


YBL015W 


acetyl CoA hydrolase 
(57.97/60) 
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M137C1 


YBL016W 


cdc2+VCDC28 
related kinase with 
positive role in 
conjugation 
(38.94/45) 


M310B1 


YBL019W 


(57.31/64) 


M13G3 


YBL020W 


67 kDa integral 
membrane protein 


M13 D4 


YRii)?ir 

X UbUi 1 V/ 


UailbCiipilonal 

activator protein of 
CYC1 (15.87/20) 


M13G2 


YBL027W 


387-954 Ribosomal 
protein YL14 (rat 
L19)(rp33)(RPL19A 
and RPL19B code for 
identical genes) 
(20.9/32) 


M137C4 


YBL028C 


(11.69/20) 


M137 G6 


YBL031W 


(37.29/38) 


M14B7 


YBL033C 


GTP cvclohvdrnlase 
II (37.98/38) 


M137 D3 


YBL035C 


B subunit of DN A 
polymerase alpha- 
primase complex 
(77.58/80) 


M13H3 


YBL036C 


(2830/32) 


M138C5 


YBL038W 


Mitochondrial 
ribosomal protein 
MRPL16 (25.63/30) 


M137 B2 


YBL041W 


proteasome subunit 
(26.62/36) 


M13H2 


YBL043W 


Extracellular Mutant 
(28.48/45) 


M13 A4 


YBL044W 


(13.53/17) 


M13C5 


YBL046W 


(48.62/55) 


M138F2 


YBL050W 


147-995 peripheral 
membrane protein 
required for vesicular 
transport between ER 
and Golgi (32.23/35) 


MI37 C2 


YBL057C 


C23 57/3 6^ 


M14 C10 


YBL058W 

I UUVJO WW 


lQfilatpH ac a 

JUJ^JJJ tJOUl VI IMC 

lethality caused by 
overexpression of the 
phosphoprotein 
phosphatase 1 
catalytic subunits 
encoded by GLC7 
(46.64/50) 


M13 B4 


YBL060W 


(75.68/75) 


M137D1 


YBL064C 


(28.74/36) 
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M15 Al 


YBL080C 


62-kDa protein 
(59.54/60) 


M141 CI 


YBL081W 


(40.59/60) 


M16FI 


YBL082C 


Resistance to 
Hansenula Killer 1 
hypothetical F-458 
protein (50.41/50) 


MI5H5 


YBL086C 


(51.29/?) 


M15 H4 


YBL093C 


nuclear protein 
(24.23/36) 


M15D7 


YBL095W 


(29.81/50) 


M140 E3 


YBL099W 


mitochondrial FIFO- 
ATPase alpha subunit 
(60.06/60) 


M15B6 


YBL101W 
-A 


(48.29/48) 


M310C1 


YBL105C 


putative protein 
kinase (126.64/150) 


M16A3 


YBLI07C 


(21.59/31) 


M15C4 


YBR002C 


(31.49/32) 


M15B5 


YBR003W 


hexaprenyl 
pyrophosphate 
synthetase (52.14/55) 


M16H3 


YBR004C 


(47.66/48) 


M15F7 


YBR005W 


(23.54/40) 


M140 D4 


YBR010W 

-» uivu i \J yy 


Historic tn fHHTl 
and HHT2 code for 
identical proteins) 
(15.07/20) 


M15C5 


YBR011C 


Inorganic 

pyrophosphatase 

(31.60/50) 


M15E6 


YBR012C 


(15.32/18) 


M15G7 


YBR012W 
-A 


(48.51/64) 


M15A3 


YBR014C 


(22.46/22) 


M15E4 


YBR0I6W 


(14.19/14) 


M15F6 


YBR0I8C 


galactose- 1 -phosphate 
uridyl transferase 
(40.29/45) 


M15H7 


YBR019C 


UDP-glucose 4- 
epimerase (76.92/76) 


M141 A3 


YBR024W 


(33.22/37) 


M16D3 


YBR025C 


(43.47/43) 


M15G6 


YBR026C 


Nuclear protein that 
binds to T-rich strand 
of core consensus 
sequence of 
autonomously 
replicating sequence 
(41.83/41) 
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MHO G3 


YBR031W 


large ribosomal 
subunit protein 2A 
(39.93/42) 


M 140 F6 


YBR034C 


protein arginine 
methyltransferase 
(mono- and 
asymmetrically 
dimethylating 
enzyme) (38.3 1/50) 


M15 A8 


YBR035C 


pyridoxine 
(pyridoxiamine) 
phosphate oxidase 


M255 CI 


YBR016C 


putative membrane 
spanning regtons\ 
putative Ca2+ 
binding protein 
(homology to EF- 
hand Ca2+ binding 
site) (45.13/55) 


M16H1 


YBR046C | 


(36.77/35) 1 


M15 A7 


YBR050C 


(37.21/50) 


MHO El 


YBR052C 


(23.13/34) 


M15G5 


YBR057C 


Muddled Meiosis 
(40.29/70) 


M19B1 


YBR061C 


(34.13/40) 


M143 A4 


YBR063C 


(44.47/48) 


M143C7 


YBR066C 


(24.23/25) 


M19A2 


YBR068C 


probable amino acid 
permease for leucine 
valine and isoleucine 
(67.02/67) 


M19C2 


YBR070C 


(26.10/40) 


M143 B4 


YBR071W 


(23.32/33) 


M142 E6 


YBR072W 


heat shock protein 26 
(23.65/32) 


M143 B2 


YBR077C 


(17.85/32) 


M142B5 


YBR079C 


(106.07/106) 


Kill O T?l 
M IV cJ 


i dKUoUL 


cytoplasmic protein 
involved in protein 
transport between ER 

iUlU UOlglX 

ATPase(83.4 1/080) 


M19F3 


YBR081C 


transcription factor 
(146.55/050) 


M19G3 


YBR082C 


143-542 ubiquitin- 
conjugating enzyme 
(16.49/16) 


M202D1 


YBR083W 


transcriptional 
regulator of Tyl 
expression (53.57/64) 
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M19 A4 


YBR084C- 
A 


509- 1 076 Riho^nmal 

protein YL 14 (rat 
L19)(rp33)(RPL19A 
and RPL19B code for 
identical genes) 

(20.9/?) ; 


M19C4 


YBR085W 


m itochondrial 

IIIIIWIIUIIVU ICU 

ADPVATP 
trans locator 
(33.88/50) 


M143 D6 


YBR088C 


profilerating cell 
nuclear antigen 
(28.41/0) 


M19A5 


YBR090C- 
A 


1 1-kDa nonhistone 
chromosomal protein 
(10.92/10) 


M14J 1^2 




(12.02/10) 


M143 D3 


YBR092C 


Acid phosphatase 

constitutive 

(51.40/50) 


M19E5 


YBR094W 


(82.94/80) 


M19F5 


YBR095C 


(49.86/50) 


M20E1 


YBR098W 


(51.92/48) 


M143D4 


YBR101C 


(31.93/32) 


M142E10 


YBR105C 


(39.85/45) 


M143 Fl 


YBR106W 


May be a membrane 
protein involved in 
inorganic phosphate 
transport and 
regulation of Pho81p 
function (20.79/0) 


M143E4 


YBR109C 


Calmodulin(16.20/12) 


M20G7 


YBR111C 


(25.44/30) 


M143 A8 


YBR112C 


General repressor of 
transcription (with 
Tuplp)\ mediates 
glucose repression 
(106.29/100) 


M19H7 


YBR113W 


(i7.7i/70) ; 


M20F6 


YBR118W 


translational 
elongation factor EF- 
1 alpha (50.49/55) 


M19F8 


YBR119W 


98-986 Ul snRNPA 
protein (32.89/36) 


M143 B8 


YBR120C 


(17.85/36) 


M19H8 


YBR121C 


Glycyl-tRNA 
synthase (73.40/90) 


M19A9 


YBR122C 


Mitochondrial 
ribosomal protein j 
MRPL36 (YmL36) 
(21.59/30) 



M142 A3 


YBR123C 


transcription factor 
tau (TFIDC) subunit 
95 (71.42775) 


M19E9 


YBR126C 


56 kD synthase 
subunit of trehalose- 
6-phosphate 
synthaseVphosphatase 
complex (54.48/55) 


M19 F9 


YBR127C 


(56.90/36) 


M20 D9 


YBR128C 


(37.87/37) 


M143 B9 


YBR129C 


(36.11/40) 


M19A10 


YBR130C 


(46.78/50) 


MI43 E2 


YBR131W 


(77.55^72) 


M19F10 


YBR135W 


subunit of the Cdc28 
protein kinase 
(16.61/16) 


M143 C9 


YBR137W 


(19.8/30) 


M143F2 


YBR139W 


(55.99/0) 


M20 E9 


YBR144C 


(11.47/32) 


M19A12 


YBR146W 


Probable 

mitochondrial j 
ribosomal protein S9 
(30.69/31) 


M265B1 


YBR149W 


(37.95/40) 


M20 F9 


YBR152W 


(32.12/50) 


M19H12 


YBR153W 


Protein involved in 
the biosynthesis of 
riboflavin second step 
in the riboflavin 
biosynthesis pathway 
(26.95/40) 


M145C4 I 


YBR158W 


(60.5/98) 


M144B9 


YBR161W 


(41.47/52) 


M144B1 


YBR162C 


(50.08/60) 


M145 B2 


YBR162W 
-A 


Protein that 
participates in 
secretory pathway 
(7.36/10) 


M145D4 


YBR165W 


(30.58/36) 


M144 H6 


YBR166C 


Prephenate 
dehydrogenase 
(NADP+) (49.75/50) 


M145C1 


YBR169C 


Member of the 70- 
kDa heat-shock 
protein family 
(76.36/98) 


M144 C3 


YBR171W 


integral membrane 

glycoprotein 

(22.77/32) 


M145E4 


YBR173C 


(16.31/35) 


M144 D9 


YBR176W 


Extracellular Mutant 
(34.43/45) 
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M145D1 


YBRI77C 


(49.64/60) 


M144D3 


YBR179C 


Yeast fzo homolog 
(drosophila 
melanogaster fuzzy 
onions 

gene)Reference: Hales 
K.G. and Fuller M.T. 

1Q07 

Developmentally 
regulated 

mitochondria! fusion 
rnuocnouoriai iusion 
mediated by a 
conserved novel 
predicted GTPase. 
Cell. 90 121-129. 
(94.08/98) 


M144H5 


YBR181C 


359-1063 40S 
ribosomal gene 
product SI 0 
(26.07/32) 


M145 F5 


YBR182C 


(49.75/0) 


M144 E3 


YBR187W 


(30.91/36) 


M144E4 


YBR188C 


(15.43/20) 


M144A6 


YBR189W 


421-1001 Ribosomal 
protein 

SUP46VRPS13 
(YSHA) (YP28) (E. 
coli S4) (rat 
S9X2 1.56/33) 


M144F1 


YBR193C 


(24.56/34) 


M144F1 


YBR193C 


(24.56/34) 


M145F2 


YBRI94W 


(13.64/20) 


M144F4 


YBR196C 


phoshoglucoisomeras 
e(60.97/60) 


M144 B6 


YBR197C 


(23.90/32) 


M145 E6 


YBR199W 


Putative alpha- 1 2- 

mannosyltransferase 

(51.15/64) 


M144G9 


YBR200W 


contains two SH3 i 
domains (60.72/64) 


M144 G4 


YBR204C 


(41.38/38) 


M144 C6 


YBR205W 


Putative alpha- 1 2- 

mannosyltransferase 

(44.55/48) 


M145F1 


YBR209W 


(11.66/16) 


M144F2 


YBR210W 


(15.73/16) 


M144H4 


YBR212W 


negative growth 
regulatory protein 
(74.03/74) 


M144 D6 


YBR213W 


(30.35/38) 


M145 H5 


YBR214W 


(58.08/90) 



M144E6 


YBR221C 


beta subunit of 






pyruvate j 






dehydrogenase (El 






beta) (40.39/42) 


M202E1 


YBR222C 


(59.76/70) 


M145 A6 


YBR230C 


109-502(14.85/18) 


M144H8 


YBR231C 


(33.46/42) 


M145H1 


YBR233W 


(45.54/60) 


M144C5 


YBR236C 


RNA (guanine-7- 






)methyltransferase 






(cap 






methyltransferase) 






(47.99/52) 


M144F6 ; 


YBR237W 


RNA helicase 






homolog (93.5/95) 


M144H2 


YBR242W 


(26.39/32) 


M255D1 


YBR243C 


UDP-N-acetyl- 






g lucosam ine- 1 -P 






transferase (GPT) 






(49.31/38) 


M145B4 


YBR244W 


(17.93/0) 


M144 A9 


YBR247C 


ruiauvc j / M/a 






nrr»tf»in with nn 

jJlUlwlIl YVIUI Ull 






nnnarpnt MW nf 7ft 






kDa hv SDS-PAfiF 








KAIAA 




rt lit m in a 

giuuunine 


L/lv 




otti i #4 ri c 'f#*T - n c * rxrc 1 
aiiiiuuuaiidiciooC.^yci 








M147 A1 

IVl i*t t i\ 1 




'J .Hpay v- Pi-fl m h i n o- 






hpr»tiilficATiatp 7- 












svnthase isoenzvme 






(40 73/50> 


M24C1 


YBR251W 


Probable 






mitochondrial 






ribosomal protein S5 






(33.88/40) 


M146B4 


YBR253W 


transcription factor 






(13.42/18) 


M146 D7 


YBR256C 


Riboflavin synthase 






alpha-chain 






(26.21/26) 


M25 Dl 


YBR258C 


(15.65/20) 


M146 C4 


YBR261C 


(25.55/38) 


M146 D5 


YBR262C 


(11.69/50) 


M147 F6 


YBR263W 


Serine 






hydroxymethyltransfe 






rase mitochondrial 






(62.36/62) 


M24 A3 


YBR265W 


(35.31/35) 


M25F1 


YBR267W 


(32.56/45) 


M146 E5 


YBR270C 


(59.98/64) 
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M146B1 


YBR273C 


(47.99/70m) 


MI46F1 


YBR274W 


(58.08/50) 


M303 CI 


YBR283C 


(53.93/48) 


M146F4 


YBR285W 


(15.95/30) 


M24 B6 


YBR290W 


(35.42/55) 


M25G1 


YBR291C 


citrate tranporter in 
mitochondrial inner 
membrane (32.92/35) 


M274 Dl 


YBR295W 


Putative P-type 
Cu(2+)-transporting 
ATPase (133.87/125) 


M25H1 


YCL005W 


(28.05/40) 


M147 B7 


YCL009C 


Acetoiactate synthase 
regulatory subunit 
(34.02/34) 


M146B5 


YCL016C 


(34.02)34) 


M25 G3 


YCL018W 


beta-IPM 
(isopropylmalate) 
dehydrogenase 
(40.25/55) 


M147 F8 


YCI 027W 


MAP lfinficA invnlvpH 

in pheromone signal 
transduction G(sub) I 
arrest (56.43/50) 


M146C2 


YCL029C 


Microtubule- 
associated protein 

rpniiirAH frtr 

microtubule function 
during mating and 
mitosis (48.43/70) 


M147 E5 


YCL032W 


Protein mat interacts 
with Gpalp Ste4 and 
Stel8to regulate 
adaptation to 
pheromone 
(38.27/48) 


M146 D8 


YCL035C 


(12.13/16) 


M147F2 


YCL037C 


Suppressor of rho3 
(51.39/55) 


M146C7 


YCL042W 


(13.09/30) 


M25F4 


YCL043C 


protein disulfide 
isomerase (57.45/62) 


M22A1 


YCL044C 


(45.90/46) 


M265FI 


YCL045C 


(83.63/85) 


M148 D5 


YCL049C 


(34.45/64) 


M148 D6 


YCL050C 


diadenosine 5' 5 m -Pl 
P4-tetraphosphate 
phosphorylase I 
(35.34/50) 



M148E3 


YCL055W 


May assist Stel2p in 
pheromone- 
dependent expression 
of KAR3 and CIK1 
(36.96/45) 


M149 H7 


YCL059C 


Protein essential for 
cell division and 
spore germination 
(34.79/36) 


M149C1 


YCL060C 


(34.90/34) 


M148 A3 


YCL062W 


(21.56/36) 


M148F3 


YCL063W 


(14.29/20) 


M22E3 


YCL064C 


catabolic serine 
(threonine) 
dehydratase 
(39.03/40) 


M148 G7 


YCL067C 


(23.13/36) 


M148 Bl 


YCL068C 


(20.93/33) 


M22C4 


YCL073C 


(67.68/56) 


M149H4 


YCL074W 


(33.99/40) 


M21 H2 


YCL075W 


(16.27/20) 


M148 G6 


YCLX01 
W 


(14.63/30) 


M22 A5 


YCLX03C 


(14.00/18) 


M148 H6 


YCLX09 
W 


(14.41/36) 


M148 A4 


YCR002C 


conserved potential 
GTP-ginding protein 
(35.45/48) 


M22E6 


YCR003W 


Mitochondrial 
ribosomal protein 
MRPL32 (YmL32) 
(20.24/55) 


M148 G5 


YCR004C 


(27.20/27) 


M148 A7 


YCR005C 


non-mitochondria! 
citrate synthase 
(50.63/50) 


M148 El 


YCR007C 


(26.32/40) 


M22 E7 


YCR011C 


ATP-dependent 
permease (115.42/7) 


M148 H5 


YCR012W 


3-phosphoglycerate 
kinase (45.87/45) 


M148 A6 


YCR020C 


(23.68/35) 1 


M22C9 


YCR024C 


(54.25/36) | 


M148 B5 


YCR025C 


(14.99/25) 


M148H1 


YCR036W 


ribokinase(36.74/50) 


M148D4 


YCR039C 


(23.13/33) 


M148 C5 


YCR040W 


transcripton factor 
involved in the 
regulation of the 
alpha-specific genes 
(19.46/33) 
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M21 Fl 


YCR045C 


(54.04/57) 


M149 E5 


YCR047C 


(30.38/40) 


M151 C3 


YCR054C 


(61.96/61) 


M151B1 


YCR060W 


(12.32/16) 


M151 D3 


YCR062W 


(13.31/30) 


M151 G4 


YCR063W 


(17.48/17) 


IVJZO M4 


VPDA«\1/ 

YtKUOjW 


Dosage -dependent 

^lifirtrp^cAr f\f rmHI-1 

oU£JUl vJdvl VI vIUU I I 

mutation\ shows 
homology to fork 
head family of DNA- 
binding proteins 
(58.63/60) 


M151 G8 


YCR066W 


Zn finger protein 
putative ATPase 
(53.68/53) 


M150C1 


YCR068W 


(47.3/51) 


M151 D6 


YCR072C 


(56.68/64) 


M151H8 


YCR074C 


(11.69/16) 


M151E2 


YCR077C 


Necessary for 
accurate chromosome 
transmission during 
cell division 
(87.70/98) 


M26 A5 


YCR082W 


(14.29/16) 


M151 A9 


YCR083W 


(14.08/17) 


M150F2 


YCR086W 


(21.01/36) 


Ml 50 C5 


YCR088W 


Actin binding protein 
(65.23/65) 


Ml 51 G7 








J VjI\U71 vy 


r UloLl VC 

serineVthreonine 
protein kinase most 
similar to cyclic 
nucleotide-dependent 
protein kinase 
subfamily and the 
protein kinase C 
subfamily (79.97/807) 


M151C5 


YCR096C 


(13.12/20) 


M151 B9 


YCR098C 


(57.01/20) j 


M151 G2 


YCR101C 


(20.05/36) 


M151H3 


YCR102C 


(40.51/50) 1 


M151 C9 


YCR106W 


(91.63/33) 


M151 A4 


YCRX03C 


(1 1.25/16) 


M150C9 


YCRX07 
W 


(20.45/30) 


M150 H6 


YCRX13 
W 


multicopy suppressor 
of losl-1 (34.76/50) 


M26 C5 


YCRX14 
W 


(11.66/14) 


M15OEI0 


YCRX16C 


(16.86/28) 



M26F1 


YCRX17 
W 


(13.64/20) 


M151G5 


YCRX20C 


(11.46/64) 


M150E9 


YDL002C 


HMGl-box 
containing protein 
(22.46/36) 


M151 D4 


YDL006W 


serine-threonine 
protein phosphatase 
(31.02/36) 


M324D1 


YDL008W 


(18.36/34) 


M150 F9 


YDL010W 


(25.52/34) 


M151 B2 


YDL012C 


132-410(11.88/18) 


UKAC4 

ivn jyj r*t 


vni r\\A\v 

YULUI4W 


nucleolar protein 
homologous to 
mammalian fibrillarin 
(36.08/40) 


M151 E8 


YDL017W 


required for initiation 
of mitotic DNA 
synthesis (55 88/64> 


M152A1 


YDL020C 


Suppressor of sec63 
(58.44/68) 


M153 B2 


YDL021W 


(34.32/40) 


M152 D3 


YDL022W 


grycerol-3-phosphate 

dehydrogenase 

(43.12/45) 


M152F2 


YDL029W 


146-1299 actin- 
related protein 
(43.12/45) 


M152E3 


YDL030W 


RNA splicing factor 
(58.41/64) 


M153E4 


YDL031W 


(109.56/109) 


M153 H6 


YDL033C 


(45.90/55) 


M153 H5 


YDL040C 


N- terminal 
acery i trans lerase 
(93.97/36) 


Ml ^0 FR 


Vni (M9P 


regulator oi sneni 
mating loci 
(61.85/68) 


M152D1 


YDL044C 


Necessary for the 
stability andVor 
processing of some 
large mitochondrial 
transcripts(48.43/55) 


M153 D2 


YDL045C 


FAD synthetase 
(33.69/50) 


M152C6 


YDL048C 


(55.58/60) 


M153 B7 


YDL049C 


KRE9 homolog 
(29.51/50) 


M152 
A10 


YDL051W 


Protein homologous 
to human La (SS-B) 
autoantigen 
(30.46/40) 
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1V1 1 Jim Wj 1 


YDI 0S9C 


JJUUltlVC i atyj 511 

gylcerol-3-phosphate 
acyl transferase 
(33.46/40) 


M152 B5 


YDL055C 


NDP-hexose 

pyrophosphorylase 

(39.74/45) 


M27 E5 


YDL056W 


transcription factor 
(91.74/90) 


M274 B2 


YDL059C 


(26.21/36) 


M153 H4 


YDL063C 


(68.23/60) 


M153 B6 


YDL064W 


149-584H7 48/20^ 


M153 D7 


YDL065C 


H8 53/38^ 


Ml 52 G8 


YDL066W 


Mitochondrial form 

ofNADP-specific 

isocitrate 

dehydrogenase 

(4729/50) 


M153 F2 


YDL069C 


translational activator 
of cytochrome b 
(25.66/36) 


M153 G3 


YDL070W 


(70.39/70) 


M28 F2 


I L/JUV rXV/ 


1*77 46/? fV. 


Ml 51 

CIO 


I ULj\J IJ n 


47Q-7fiin? S4/7fV. 


M152 D5 


YDL079C 


705-1798 MDS1 
related protein kinase 
(55.22/55) 


M152F7 


YDL081C 


ribosomal protein 
large subunit L12\ 
also known as 
L12elIA (11.69/18) 


M152A2 


YDL084W 


(49.27/50) 


M28E1 


YDL085W 


(60.06/60) 


M153A4 


YDL086W 


(30.14/33) 


M152 E5 


YDL087C 


EX it from Mitosis 
(28.74/38) 


M27 F9 


YDL089W 


(53.45/45) 


M333C2 


YDL090C 


component of protein 
prenyltransferase 
(Al 44/55^ 

/ ."f t/ J J J 


M153 E10 


YDL091C 


(50.08/50) 


M27 A 10 


YDL092W 


Signal recopnitton 
particle subunit 
(16.27/16) 


M152 B3 


YDL093W 


dolichyl phosphate- 
D-mannose:protein 
O-D- 

mannosyltransferase 
(81.84/82) 


M153B4 


YDL094C 


(18.62/40) 


M255H1 


YDL097C 


(47.77/54) 



M152C9 


YDL098C 


(21.47/32) 


M333 D2 


YDL099W 


(37.62/42) 


M152C2 


YDL100C 


(38.97/45) 


M152 C3 


YDL101C 


protein kinase 
(56.46/60) 


M153 E5 


YDL103C 


(52.50/60) 


M153 F6 


YDL104C 


(44.80/50) 


MKl AO 
IV1 1 J j f\o 


I UL. 1U3 W 


(A A A1/AA\ 


M202A2 


YDL106C 


Homeobox-domain 
containing protein 
which is a positive 

ivguiaiui ui rnuj 

and other genes 
(61.52/100) 


M153 
G10 


YDL107W 


coxl pre-mRNA 
splicing factor 
(38.72/40) 


1V1 1 jZ. VJ£. 


I UL 1 KJo W 


1 1 A_ in AO conno 

i lu-iuuz serine- 
threonine kinase 
(33.77/40) 


M152E4 


YDLI10C 


(16.53/32) 


M29E1 


YDL120W 


Mitochondrial protein 
that regulates 
mitochondrial iron 
accumulation iron 
accumulation 
(19.35/19) 


M155 C6 


YDL121C 


(16.42/33) 


M155 F8 


YDL123W 


(15.51/19) 


M155B1 


YDL124W 


(34.43/40) 


M30 D2 


YDL125C 


209-588(17.49/28) 


M29C2 


YDL126C 


Microsomal protein 

01 

CDC48VPAS 1 V/SEC 1 
8 family of ATPases\ 
full length homology 
to mammalian protein 
VCP\ involved in 
secretion peroxisome 
formation and gene 
expression (91.88/92) 


M155 D6 


YDL129W 


(32.12/32) 


M29H2 


YDL131W 


(48.51/48) 


M29A3 


YDL132W 


Cell division cycle 
blocked at 36 degree 
C (89.76/90) 


M29 C3 


YDL134C 


serine-threonine 
protein phosphatase 
2A (40.62/40) 


M29 G3 


YDL137W 


ADP-ribosylation 
factor 2 (20.02/20) 


M29 H3 


YDL138W 


(84.04/84) 
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M155D1 


YDL139C 


(27.20/37) 


M29C4 


YDL141W 


Biotin:apoprotein 
ligase (76.01/76) 


M274 C2 


YDL142C 


Phosphatidylglycerop 
hosphate Synthase 
(31.26/48) 


M29 F4 


YDL144C 


(39.52/40) 


M155F7 


YDL145C 


(132.14/98) 


M29 H4 


YDL146W 


(54.12/54) 


M29 D5 


YDL150W 


RNA polymerase HI 
(C) subunit 
(46.53/46) 


M155 G7 


YDL153C 


Something About 
Silencing 10 
(67.13/70) 


M29 H5 


YDL154W 


(99.22/99) 


M30D1 


YDL155W 


G(sub)2-specific B- 
type cyclin (47.08/40) 


M29 C6 


YDL157C 


(13.01/13) 


M29 E6 


YDL159W 


MEK homolog 
(56.76/56) 


M29 F6 


YDL160C 


(55.69/55) 


M30 C4 


YDL165W 


(21.12/32) 


M155F4 


YDL166C 


(21.70/36) 


M155 G6 


YDL168W 


Long-chain alcohol 

dehydrogenase 

(glytathione- 

dependent 

formaldehyde 

dehydrogenase) 

(42.57/32) 


M29 H7 


YDL170W 


zinc-finger 
transcription factor of 
the Zn(2)-Cys(6) 
binuclear cluster 
domain type 
(58.29/58) 


M155 G4 


YDLI74C 


mitochondrial 
enzyme D- lactate 
ferricytochrome c 
oxidoreductase 
(64.60/98) 


M29 E8 


YDLI75C 


(37.87/38) 


M155 A8 


YDL177C 


(18.73/29) 


M155 C9 


YDL178W 


D-Lactate 
Dehydrogenase 
(Cytochrome) 
(58.41/64) 


M29 D9 


YDL182W 


(47.29/47) 


M29 E9 


YDL183C 


(35.23/35) 



M29F9 


YDL184C 


Ribosomal nrotein 

fVivvJvlilill Ui vivlll 

RPL47 (YL41) 
(RPL47A and 
RPL47B code for 
identical 

proteins)(2.786/5) 


M154G1 


YDL187C 


(12.02/27) 


lYijCy civ 


I uL 171 W 


40^ 9.^ A RikncAmal 
1 *7J-(lj'+ fVlDUSOMlal 

protein (rat L35) 
(13.41/31) 


M255 D2 


YDL194W 


glucose transporter 
(97.45/150) 


M30 G4 


YDL197C 


Anti-silencing protein 
that causes depression 
of silent loci when 
overexpressed 
(57.78/60) 


M29D11 


YDL198C 


(33.03/33) 


M29E11 


YDL199C 


(75.60/75) 


M310G1 


YDL200C 


6-Omethylguanine- 
DNA methylase 
(22.69/34) 


M155 D8 


YDL201W 


(31.57/42) 


M30B11 


YDL202W 


(27.5/27) 


M155 B3 


YDL204W 


(43.34/54) | 


M29C12 


YDL205C 


ohorohobilinopen 
deaminase 
(uroporphyrinogen 
synthase) the third 
step in heme 
biosynthesis 

fi £. f\t\ IS £\ 

(36.00/36) 


IVI 1 3*t u 


vni in^u/ 

Y ULZUu W 


yoj.yj/ 1 lj) 


XVII JJ 


vni THRU/ 


nivLLi-iiKe nuciear 
orotein CI 9 14/301 


M31 Al 


YDL211C 


(40.95/41) 


M31 CI 


YDL213C 


(24.78/25) 


M156 B3 


YDL214C 


(76.92/98) 


M156 G4 


YDL216C 


(50.08/64) 


M156 G6 


YDL218W 


(34.98/34) 


M32E2 


YDL221W 


(20.24/28) 


M31 D2 


YDL222C 


(34.02/34) j 


M31 F2 


YDL224C 


(71.42/70) 


M156 H5 


YDL225W 


(60.72/90) 


M31 H2 


YDL226C 


ADP-ribosylation 
factor GTPase- 
activating protein 
(ARF GAP) 
(38.75/38) 


M31 F3 


YDL232W 


3.6-kDa protein 
probably membrane- 
located (4.07/4) 
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M157 B8 


YDL234C 


(82.09/98) 


M157D1 


YDL235C 


Two-component 
phosphorelay 
intermediate 
(18.40/28) 


M156FI 


YDL236W 


p-nitrophenyl 

phosphatase 

(34.43/40) 


M157E3 


YDL237W 


(43.01/50) 


M31G4 


YDL241W 


(13.64/13) 


M156 B7 


YDL242W 


(12.98/18) 


M156G1 


YDL244W 


(37.51/52) 


M156D3 


YDL246C 


(39.30/53) 


M156 B5 


YDL248W 


Protein with strong 
similarity to other 
subtelomerically- 
encoded proteins such 
as Cos5p Ybr302p 
Cos3p CoslpCos4p 
Cos8p Cos6p Cos9p 

f A*> O A 1 A 0\ 

(42.24/48) 


Ml 56 B6 


YDR001C 


(82.64/60) 


M31 H5 


YDR002W 


(22.22/22) 


M32C1 


YDR003W 


(23.21/38) 


M31 C6 


YDR005C 


87-1268(43.56/46) 


M31 D6 


YDR006C 


(99.14/99) 


M31 F6 


YDR008C 


(12.79/13) 


M31 G6 


YDR009W 


galactokinase(57.31/5 
7) 


M32A2 


YDR012W 


large ribosomal 
^nhnnit nrotein I ?R\ 

OUUUllll LJlVJllrlll L/A. U \ 

highly similar to 
ribosomal protein 
L2A (Rpl2bp) 
(39.93/45) 


M31 F7 


YDR016C 


(10.47/10) 


M31 A8 


YDR0I9C 


glycine cleavage T 
protein (T subunit of 
glycine decarboxylase 
complex (44.03/44) 


M31 B8 


YDR020C 


(25.55/25) 


M156G2 


YDR021W 


(44/48) 


M31 D8 


YDR022C 


cikl suppressor 
(2175922) j 


M156 C4 


YDR023W 


seryl-tRNA 
synthetase (50.9/350) 


M31 F8 


YDR024W 


(17.82/18) 


M31 G8 


YDR025W 


385-8 10 ribosomal 
protein SI 8 
(17.27/20) 



M156 G3 


YDR030C 


Protein involved in 
the same pathway as 
Rad26p has beta- 
transducin (WD-40) 
repeats (55.69/55) 


M156D4 


YDR031W 


(12.98/18) 


M3I F9 


YDR032C 


(21.81/30) I 


M157H1 


YDR035W 


DAHP synthase\ 

ak.a. phospho-2- 

dehydro-3- 

deoxyheptonate 

aldolase 

phenylalanine- 

inhibitedV phospho-2- 

keto-3- [ 

ucuxynepioiuue 

aldolase\ 2-dehydro- 

•j 

deoxyphosphohepton 
ate aldolase\ 3-deoxy- 
D-arabine- 
heptulosonate-7- 
phosphate synthase 
(40.81/48) 


M156B2 


YDR036C 


(55.03/55) 


M32 B3 


YDR037W 


lysyl-tRNA 
synthetase (65.12/55) 


M156 E7 


YDR042C 


(22.03/28) 


M31 All 


YDR043C 


(25.44/25) 


M156C2 


YDR044W 


Coproporphyrinogen 
III oxidase (36.29/44) 


M32 C5 


YDR047W 


(39.93/45) 


M31 Fll 


YDR048C 


(11.47/12) ! 


M31 Gil 


YDR049W 


(69.63/769) 


M156 F7 


YDR050C 


triosephosphate 
isomerase (27.3 1/33) 


MJZ KJ 1 


i Utsxi j 1 C 


{JO. I //hUJ 


IVlJZ Uj 


I Uxvvjj w 


fid so/i^ 


\A11 VA 




uDiquuin-conjugaung 
enzyme E2 (32.48/50) 


M31F12 


YDR056C 


(22.58/21) 


\aia no 
IVL>4 \JL 


Y LHvUOU W 


^1 lZ.ou/ 1 IZ) 


Mi J K^i 


i UKUO 1 W 


/en A/&fi\ 


Ml SO AS 


I UJVUuj w 


^ J U.J/JU ) 


M158G6 


YDR066C 


(21.59/33) 


M158B1 


YDR067C 


(24.67/35) 


M34C4 


YDR070C 


(10.36/12) 


M159 B5 


YDR071C 


(21.04/30) 


M34B1 


YDR075W 


protein phosphatase 
type 2A (33.99/40) 


M34C1 


YDR083W 


(44.33/41) 


M255 G2 


YDR087C 


(30.61/48) 
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M158A5 


YDR088G 


involved in 3' splice 
site choices 
(42.05/52) 


M158C2 


YDR092W 


299-730 ubiquitin- 
conjugating enzyme 
(10.94/30) 


Mini pi 
ivij u l r i 


VnftfiQ7P 
T UtsXJy i Ks 


\l JO.Oj/ IHKJ) 


IV1 I JO V-D 


Ynn i iip 

T Lltvl IjL 


HZ-KUa nuciear 
protein (41.06/55) 


M34 E7 


YDR114C 


(11.03/16) 


M159F3 


YDR117C 


(62.28/64) 


M33 G8 


YDR121W 


(21.67/40) 


M33 H10 


YDR138W 


(82.83/80) 


M34C2 


YDR147W 


(58.85/45) 


M159 B6 


YDR151C 


(35.78/48) 


M158 F6 


YDR153C 


(45.24/60) 


MIS A1 


I L/XX 1 JJv 


prolyl cis-trans 

i so m erase ( 1 7 85/1 JO 


M160 B2 


YDR156W 


RNA polymerase 1 
subunit A 14 
(15.28/25) 


M36A4 


YDR158W 


aspartic beta semi- 
aldehyde 
dehydrogenase 
(40.36/45) 


M161 C6 


YDR161W 


PTC 1 -Interacting 
Protein (42.68/50) 


M36 A8 


YDR162C 


(25.99/36) 


M160B1 


YDR163W 


(19.46/32) 


M160D4 


YDR167W 


TFIID subunit 
(22.77/34) 


M160 D5 


YDR168W 


(55.77/60) 


M160 E6 


YDR169C 


sin3 binding protein 
(56.46/66) 


M160C1 


YDR171W 


Similar to HSP26\ 
expression is 
regulated by stress 
conditions (4 1 .40/ jv) 




Y UK I J 




M160 F3 


YDR174W 


(27.27/28) 


M161 C4 


YDR175C 


(35.12/45) 


M36 E7 


YDRI77W 


ubiquitin-conjugating 
enzyme (23.76/34) 


M161 Dl 


YDR179C 


(17.85/31) 


M36E6 


YDR183W 


(25.41/36) 


M160 G6 


YDR184C 


(32.47/45) 


M35 A5 


YDR186C 


(96.50/?) 



M160H2 


YDR188W 


Cytoplasmic 
chaperon in of the Cct 
ring complex 
(previously called 
TCP1 orTRiC) 
distantly related to 
Tcplp and to Hsp60 
(60.27/64) 


M35 D5 


YDRI89W 


(73.47/75) 


M161 D4 


YDR190C 


(50.96/55) 


M161 E5 


YDR191W 


(40.81/50) 


M36F7 


YDR192C 


nucleoporin(47.33/53 
) 


M35 A6 


YDR194C 


Mitochondrial RNA 
helicase of the DEAD 
box family (73.07/?) 


M35 B6 


YDR195W 


(58.74/60) 


M161 B3 


YDR196C 


(26.54/33) 


M35 D6 


YDR197W 


cytochrome b j 
translational activator 
(42.9/?) 


M161 E4 


YDR198C 


(52.72/34) 


M160 G7 


YDR201W 


(18.36/34) 


M160F1 


YDR202C 


(38.64/45) 


M161 C3 


YDR204W 


responsible for 
restoring ubiquinone 
biosynthesis in coq4 
mutant (36.96/45) 


M161 Fl 


YDR210W 


(8.46/16) 


M35 D8 


YDR213W 


(100.5/4?) ; 


M160 A5 


YDR214W 


(38.61/50) 


M36 G3 


YDR220C 


(10.70/14) 


M160B6 


YDR223W 


(51.48/66) 


M 1 60 R7 




niMuiie nzD yn 1DI 

and HTB2 code for j 
nearlv identical 
proteins) (14.44/18) 


M160A8 


YDR225W 


Histone H2A (HTA1 
and HTA2 code for 
nearly identical 
proteins) (14.63/18) 


M35 A10 


YDR226W 


cytosolic adenylate 
kinase (24.53/25) 


M35 B10 


YDR227W 


regulator of silent 
mating loci (149.49/?) 


Ml 60 C4 


YDR229W 


(49.94/55) 


M35 H12 


YDR249C 


(41.06/?) 


M38 HI 


YDR251W 


(91.41/98) 
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M162E2 


YDR252W 


Negative effect on 
expression of several 

opnpc tmncr*rilw>H h\/ 
gvnco uoiiowiiucu Ujr 

RNA polymerase II\ 
BTF3 homolog 
(16.5/20) 


M37D1 


YDR253C 


zinc finger DNA 
binding factor 
transcriptional 
regulator of sulfur 
amino acid 
metabolism (21.04/?) 


MlOJ OO 


YUR255C 


(46.34/60) 


MJ / Ol 


YDR256C 


catalase A (56.68/60) 


M163 C9 


YDR257C 


(54.47/64) 


M163 D2 


YDR259C 


(42.26/60) 


M162D4 


YDR262W 


(30.03/36) 


M37F2 


YDR263C 


DMA-damage 
inducible gene 
(47.33/7) 


M162 A6 


YDR264C 


(84.07/55) 


M163B1 


YDR266C 


(70.32/80) 


M163 E3 


YDR268W 


mitochondrial 
tryptophanyl-tRNA 
synthetase (41.8/49) 


MJ / rJ 




(13.50/14) 


M163 C8 


YDR272W 


Cytoplasmic 
glyoxylase-II 
(30.35/40) 


M38 E8 


YDR273W 


(40.36/50) 


M162 B2 


YDR275W 


(25.96/38) 


M163 F3 


YDR276C 


(6.086/6) 


M37F4 


YDR279W 


(38.61/38) 


M163D1 


YDR282C 


(45.57/55) 


M162H2 


YDR284C 


Diacylglycerol 
Pyrophosphate 
Phosphatase 
(31.82/38) 


M38 E6 


YDR287W 


(32.12/38) 


M163 G9 


YDR289C 


(45.02/64) 


M38D1 


YDR290W 


(12.1/15) 


M38C4 


YDR293C 


putative protein 

phosphatase 

(137.5/3130) 


M37E6 


YDR294C 


(64.82/?) 


M163F1 


YDR298C 


ATP synthase subunit 
5\ oligomycin 
sensitivity-conferring 
protein (23.45/30) 


M163 A4 


YDR300C 


gamma-glutamyl 
kinase (47.1 1/48) 


M37F7 


YDR303C 


(97.48/?) 



M37 G7 


YDR304C 


Cyclophilin D 
Peptidyl-prolyl cis- 
trans isomerase D 
(24.86/40) 


M163 
AlO 


YDR305C 


177-743 Yeast 
member of the 
Histidine Triad 
protein family (HIT) 
(27.27/35) 


M163 G2 


YDR307W 


(72.93/75) 


M163 B4 


YDR308C 


RNA polymerase II 
holoenzyme 
component (15.43/31) 


M38 E4 


YDR309C 


(42.26/48) 


M163 HI 


YDR314C 


(76.25/85) 


M163 H2 


YDR315C 


(30.94/40) 


M163 G8 


YDR320C 


(73.51/110) 


M163 
C10 


YDR321W 


Asparaginase I 
intracellular isozyme 
(42.02/50) 


M163 D4 


YDR324C 


(85.49/95) 


M163 A2 


YDR330W 


(55.11/70) 


M163 A3 


YDR331 W 


Protein involved in 
the attachment of 
giycosylphosphatidyli 
nositol (GPI) anchors 
to proteins(45 .32/62) 


M163 A9 


YDR336W 


(34.65/45) 1 


M163 E10 


YDR337W 


Mitochondrial 
ribosomal protein 
MRPS28 (E. coli 
SI 5) (31.57/40) 


M163B2 


YDR338C 


(76.48/76) 


M163 B3 


YDR339C 


(20.82/33) 


M163 E5 


YDR341C 


(66.80/70) 


M170 Al 


YDR346C 


(52.94/60) 


M170 C9 


YDR353W 


Thioredoxin 
reductase (35.2/48) 


M170 Bl 


YDR354W 


an t h ran i 1 atf* 
phosphoribosyl 
transferase (41.91/50) 


M274 C3 


YDR354W 


anthranilate 
phosphoribosyl 
transferase (41.91/45) 


M171 F2 


YDR356W 


putative 
nucleoskeleton 
component 
(103.95/120) 


M171 F3 


YDR357C 


(13.45/20) 


M170 D2 


YDR363W 


(50.37/55) 


M171 B2 


YDR363W 


(50.37/54) 


M171 G3 


YDR365C 


(69.11/72) 
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MI71 H5 


YDR367W 


132-767(24.42/38) 


M274 E3 


YDR369C 


DNA repair protein 
(93.97/98) 


M39A4 


YDR370C 


(48.65/45) 


M171 H3 


YDR373W 


(21.01/32) 


M171 C7 


YDR376W 


adrenodoxin 
oxidoreductase 
homolog (54.34/64) 


M171 E8 


YDR377W 


ATP synthase subunit 
f (11.22/20) 


M171 Dl 


YDR378C 


(13.56/20) 


M171 A4 


YDR381W 


Nuclear RNA-binding 
RNA annealing 
protein (11.77/18) 


M40 B6 


YDR383C 


(27.75/34) 


M40 H7 


YDR385W 


translation elongation 
factor 2 (EF-2) 
(92.73/85) 


M39 A6 


YDR386W 


(69.63/70) 


M39 D6 


YDR389W 


GTPase activating 
protein (GAP) for 
RHOl (72.05/72) 


M171 El 


YDR394W 


(47.29/50) 


M17I C4 


YDR397C 


130-533(16.27/30) 


M171 C5 


YDR398W 


(70.84/70) 


M171 C6 


YDR399W 


(24.42/34) 


M171 F7 


YDR400W 


(4 1 .69/50) 


M171 G7 


YDR408C 


glycinamide ribotide 

transformylase 

(23.57/33) 


M171C3 


YDR412W 


(25.96/50) 


M171 D6 


YDR4I5C 


(41.27/50) 


M171 E6 


YDR423C 


(45.02/51) 


M171 D3 


YDR428C 


(28.74/38) 


M171E4 


YDR429C 


(30.27/40) 


M171E5 


YDR430C 


(108.82/120) 


M170 A9 


YDR432W 


RNA binding protein 
involved in 
mitochondrial protein 
targeting (45.65/48) 


M171 HI 


YDR434W 


(58.85/98) 


M171 E2 


YDR435C 


(36.11/46) 


M171 E3 


YDR436W 


serine-threonine 
phosphatase Z 
(78.21/88) 


M171 G6 


YDR439W 


(38.38/52) 


M41 CI 


YDR444W 


(75.68/100) 


M173 B6 


YDR446W 


Extracellular Mutant 
(33.33/42) ! 
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M41 Fl 


YDR447C 


318-725 Ribosomal 
protein RP51B (rat 
S17) (15.07/26) 


M42 B8 


YDR448W 


(47.85/55) 


M41 A2 


YDR450W 


483-876(16,27/20) 


M173E3 


YDR452W 


(74.35/98) 


M41 D2 


YDR453C 


(21.59/21) 


M173 C6 


YDR454C 


guanylate kinase 
(20.60/31) 


M173 G3 


YDR468C 


(24.67/38) 


M42 C7 


YDR471W 


416-795 60S 
ribosomal protein 
L27 identical to 
YhrOlOp (15.07/28) 


M42 H9 


YDR473C 


(51.62/55) 


M42E1 


YDR474C 


(61.08/60) J 


M173 H3 


YDR476C 


(24.67/33) 


M172 D6 


YDR478W 


interstrand crosslink 
repair protein 
(21.89/36) 


M173 H7 


YDR479C 


(60.97/64) 


M172 A9 


YDR480W 


MAP kinase- 
associated protein 
(35.64/52) 


M173F10 


YDR481C 


repressible alkaline 
phosphatase j 
(62.39/70) 


M172B1 


YDR482C 


(14.88/28) 


M173 C5 


YDR485C 


(89.13/89) 


M173 G6 


YDR486C 


(28.85/38) 


M172 G7 


YDR487C 


3 4-dihydroxy-2- 
butanone 4-phosphate 
synthase (22.91/34) 


M42 G8 


YDR488C 


(58.66/48) 


M173 
G10 


YDR489W 


(32.45/36) 


M173 D5 


YDR493W 


(13.64/23) 1 


M173E1 


YDR498C 


membrane 
glycoprotein sorted 
by HDEL retrieval 
system (42.26/60) 


M173 H2 


YDR499W 


(82.38/92) 


M173 A7 


YDR502C 


S-adenosylmethionine 
synthetase (42.37/33) 


M41 E9 


YDR510W 


Suppressor of Mif 
Two (11.22/20) 


M173 G9 


YDR512C 


(20.60/28) | 


M172F10 


YDR513W 


Glutaredoxin 
(thioltransferase) 
(glutathione 
reductase) (15.84/28) 
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M173 A3 


YDR515W 


regulates the conner- 

dependent 
mineralization of 
copper sulfide 
complexes on the cell 
surface in cells 
cultured in medium 
containing copper 
salts (49.38/50) 


M173C4 


YDR516C 


(55.03/64) 


M172 E5 


YDR517W 


(41.03/55) 


M173 C7 


YDR518W 


Protein disulfide 
isomerase homolog 
(56.98/56) 


M173 E8 


YDR519W 


FKBP (FK506 
binding protein) 13\ 
peptidylprolyl cis- 
trans isomerase 
activity (14.96/16) 


M173 D4 


YDR524C 


(53.05/60) 


M173 F8 


YDR527W 


(48.4/48) 


M172H1 


YDR530C 


5* 5 H, -P-1 P-4- 
tetraphosphate 
phosphorylase II 
(35.78/50) 


M173 C3 


YDR531W 


(40.48/50) 


M173 A6 


YDR533C 


(26.10/26) 


M42 G6 


YDR534C 


(58.11/58) 


M174 E3 


YDR540C 


(19.72/34) 


M175 G3 


YEL003W 


Polypeptide 2 of a 
Yeast Non-native 
Actin Binding 
Complex homolog of 
a component of the 
bovine NABC 
complex (13.64/30) 


M175 B5 


YEL004W 


(37.73/42) 


M175 A9 


YEL007W 


(73.47/97) 


M174C1 


YEL009C 


transcriptional [ 
activator of amino 
acid biosynthetic 
genes (30.94/55) 


Ml 75 C5 


YEL012W 


ubiquitin-conjugating 
enzyme\ ubiquitin- 
protein ligase 
(22.77/36) 


M3 G7 


YEL015W 


(60.72/64) 


M175 
CIO 


YEL016C 


(54.36/90) 


M175F2 


YEL017W 


(37.28/47) 


M175 A4 


YEL018W 


(30.8/38) 
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M175 D5 


YEL019C 


Protein involved in 
DNA repair 


M3 G6 


YEL02 1 W 


orotiHine-V- 

VI VUVJU1V J - 

phosphate 

decarboxylase 

(29.48/35) 


M3D1 


YEL024W 


Rieske iron-sulfur 
protein of the 
mitochondria! 
cytochrome bcl 
complex (23.76/30) 


M175B4 


YEL026W 


(13.97/16) 


M175 A8 


YEL029C 


(34.45/47) 


M174 H8 


YEL030W 


Extracellular Mutant 
(70.95/98) 


M310C2 


YEL034W 


Translation initiation 
factor eIF-5A 
(17.48/30) 


M174 E5 


YEL035C 


(18.39/28) 


M174 G6 


YEL036C 


Mannan 8\ Protein of 
the endoplasmic 
reticulum with a role 
in retention of 
glycosyltransferases 
in the Golgi also 
involved in osmotic 
sensitivity and 
resistance to 
aminonitrophenyl 
propanediol 
(55.03/55) 


M174 H7 


YEL037C 


ubiquitin-like protein 
(43.81/60) 


M175F10 


YEL039C 


iso-2-cytochrome c 
(12.46/22) 


M3 A3 


YEL041W 


(54.56/60) 


M3C6 


YEL044W 


(18.47/20) 


M3 C8 


YEL046C 


Threonine Aldolase 
(42.60/50) 


M175 Gl 


YEL048C 


(16.75/26) 


M3 B3 


YEL049W 


member of the 

cpnn^n vu* fir* 
2»CI IJJaU JJCi 111 

proteinVgene family 
(see Gene class 
PAU) (13.31/15) 


M174 G5 


YEL051W 


Vacuolar H-ATPase 
Dsubunit of the VI 
catalytic sector 
(28.37/40) 


M3 D6 


YEL052W 


ATPase family gene 
(56.1/60) 
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M175H1 


YEL056W 


subunit of a 
cytoplasmic histone 
acetyltransferase 
(44.22/54) 


M3 C4 


YEL058W 


Ph osnh oacetv 1 p 1 u co <ia 
mine Mutase 
(61.38/64) 


M3 E8 


YEL061C 


(114.21/114) 


M3D9 


YEL062W 


Non-membrane- 
embedded PEST 
sequence-containing 
protein (68.75/68) 


M174A2 


YEL063C 


arginme permease 
(64.93/55) 


M3 C3 


YEL064C 


(52.83/36) 


M174 H5 


YEL066W 


(19.8/32) 


M3 E9 


YEL070W 


(55.33/60) 


M3 B2 


YEL071W 


(54.67/55) 


M3 D3 


YEL072W 


(25.52/32) 


M175 H4 


YEL073C 


(11.80/26) 


M3E3 


YER001W 


Alpha- 1 3- 

mannosyltransferase 

(83.93/83) 


M174 H4 


YER002W 


(25.52/38) 


M175F7 


YER004W 


(25.52/34) 


M310D2 


YER005W 


(69.41/79) 


M174D9 


YER006W 


(57.31/64) 


M177F2 


YER010C 


(25.77/40) 


M177 C6 


YER014W 


protoporphyrinogen 
oxidase (59.4/64) 


M265 B3 


YER015W 


Acvl-C!ftA synthetase 
(fatty acid activator 2) 
(81.95/91) 


M176E1 


YER016W 


(37.95/50) 


M5 E8 


YER020W 


nucleotide binding 
regulatory protein 
(49.5/42) 


M176F1 


YER023W 


delta l-pyrroline-5- 
carboxylate reductase 
(31.57/38) 


M176F6 


YER029C 


(21.59/34) 


M177 Al 


YER030W 


(17.71/42) 


M176 H3 


YER034W 


(20.46/36) 


M176 G6 


YER037W 


(35.42/48) 


M177 F3 


YER042W 


(20.45/32) 


M176 C3 


YER048C 


DnaJ homolog with a 
leucine zipper 
(43.04/52) 


M176D2 


YER055C 


ATP 

phosphoribosyltransfe 
rase (32.70/36) 
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M176A6 


YER058W 


Required for 
assembly of active 
cytochrome c oxidase 

\l 1 .OO/ 1 \J) 


M176 D3 


YER062C 


phosphatase(27.53/36 
) 


M177 H3 


YER063W 


(24.09/50) 


M5 A6 


YER069W 


N-acetyl-gamma- 
giutamyl-phosphate 
reductase and 
acetylglutamate 
kinase (95.04/100) 


M176F2 


YER076C 


(33.35/50) 


M5 B6 


YER077C 


(75.71/80) 


M177 B5 


YER079W 


(23.21/36) 


M5C2 


YER089C 


Protein phosphatase 
type2C (51.07/55) 


M178 C4 


YER101C 


(47.33/60) 


M179 B6 


YER102W 


(22.11/36) 


M179 B7 


YER103W 


iYi<*mhpr r\f7(\ Vria 
lUCillUwI KJl i\J HXJA 

heat shock protein 
family (70.73/98) 


M179 Al 


YER104W 


(22 99/^ Jft 


M178 D4 

ATI X f U 


YER109C 


niitfltive 

put4XUVv 

transcriptional 
activator of FLO 1 
(\5 54/28> 


M7 A3 


YER112W 


U6 snRN A-associated 
protein (20.68/55) 


M179 C6 


YER118C 


Transmembrane 

osmosensor 

(40.40/50) 


M178 B6 


YER119C 


(49.31/49) 


M178 D5 


YER125W 


Suppressor of 
mutations in SPT3 
(89.1/89) 


Ml /o Ui 


VCD 1 T7\l/ 

YbK127W 


(39.48/50) 


M255 C3 


YER128W 


(22.44/37) 


M8 D3 


YER130C 


(48.76/55) 


M8D4 


YER131W 


(13.2/20) 


M178H1 


YER136W 


GDP dissociation 
inhibitor (49.72/98) 


M178C2 


YER137C 


(16.31/29) 


M202 A3 


YER150W 


(16.49/60) 


M179C2 


YER152C 


(48.76/60) 


M178 D2 


YER153C 


translational activator 
of cytochrome c 
oxidase subunit III 
(27.97/35) 


M178 E3 


YER154W 


(44.33/50) 


M178 G4 


YERI56C 


(37.21/45) 
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M178EI 


YER159C 


transcription factor 
(15.65/30) 


M178E2 


YER161C 


non-specific DNA 
binding protein (sinl) 
(36 66/50^ 


M178 G5 


YER165W 


Poly(A) binding 
protein cytoplasmic 
and nuclear 
(63.58/98) 


M178F3 


YER170W 


Adenylate kinase 

(mitochondrial 

GTP:AMP 

phosphotransferase) 

(24.86/33) 


M9 F3 


YFL-TYA 


(/75) 




VFI 00 1W 


oimuar to tkjna 
methyltransferase 

(C fl f»n nrhflhH it S c 

elegans) and 
hypothetical 28K 
nrotein f alkaline 
endoglucanase gene 
5' region) from 
Bacillus sp. 
(4/8.7353) 


M267 E2 


YFL002C 


ATP-dependent RNA 
helicase (6676966) 


M275 B5 


YFL005W 


Ras-iike small GTP- 
binding protein 
(23.7/633) 


M275 E6 


YFL006W 


(28.05/35) ; 


M267F2 


YFL010C 


(23.24/34) i 


M267 C6 


YFL012W 


(16.49/23) 


M275F6 | 


YFL013C 


(76.25/89) 


M267 G2 


YFL016C 


DnaJ homolog 
involved in 
mitochondrial 
biogenesis and 
protein folding 
(56.24/56) 


M10C3 


YFL0I7C 


(17.52/?) 


M275C4 


YFL018C 


dihydrolipoamide 
dehydrogenase 
precursor (mature 
protein is the E3 
component of alpha- 
ketoacid 
dehydrogenase 
complexes) 
(54.92/54) 



M9 A 10 


YFL021W 


transcriptional 
activator with GATA- 
1 -type Zn finger 
DNA-binding motif 
(56.21/40) 


M267D1 


YFL022C 


Phenylalanyl-tRNA 
synthetase beta 
subuntt cytoplasmic 
(55.46/59) 


M267H2 


YFL023W 


(87.67/105) 


M267 A4 


YFL024C 


(91.55/101) 


M267 F7 


YFL027C 


(54.70/60) 


M267 G8 


YFL028C 


ABC ATPase 
(31.82/34) 


M267 H9 


YFL029C 


Cycl in-dependent 
kinase-activating 
kinase (40.51/50) 


M267 G7 


YFL035C 


Mob Ip-like protein 
(28.52/37) 


M10B6 


YFL037W 


beta-tubulin(50.48/?) 


M9E4 


YFL038C 


Ras-like GTP-binding 
protein\ most similar 
to mammalian RablA 
protein (22.69/30) 


M274 G3 


YFL039C 


319-1436 Actin 

/ A\ A CI A (Y\ 

(4 1 .46/49) 


M275 F5 


YFL040W 


(59.51/50) 


M275 A7 


YFL041W 


(68.53/98) 


M275 A9 


YFL043C 


(15.98/27) | 


M9G1 


YFL044C 


(33.14/40) 


M9C3 


YFL045C 


phosphomannomutas 
e(27.97/35) 


M9F4 


YFL046W 


(22.88/32) 


M10D7 


YFL047W 


(78.65/98) 


M267F6 


YFL048C 


47 kDa type I 
transmembrane 
protein localized to 
the Golgi (48.98/55) 


M267 A9 


YrLU50C 


ALuminium 
Resistance 2 
(94.41/104) 


M275 B9 


YFL051C 


(17.63/34) 


M275G1 


YFL052W 


(51.36/49) | 


M255 D3 


YFL053W 


(65.12/98) 


M275 H3 


YFL054C 


(71.09/65) 


M275 H5 


YFL056C 


(23.45/32) | 


M275 B7 


YFL057C 


(16.75/25) ; 


M267 B9 


YFL058W 


a thiamine regulated 
pyrimidine precursor 
biosynthesis enzyme 
(37.51/42) 


M275 C9 


YFL059W 


(32.89/47) 
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M275H1 


YFL060C 


SNZ3 proximal ORF 
stationary phase 
induced gene family 
(24 45/33} 


M275 B3 


YFL061W 


(24.86/32) 


M275 A4 


YFL062W 


Protein with strong 
similarity to 
subtelomerically- 
encoded proteins such 
as Cos5p Ybr302p 
Cos3p Coslp Cos4p 
Cos8p Cos6p Cos9p 
(41.8/48) 


M9 B2 


YFL068W 


(17.71/25) 


M267 G5 


YFR001W 


(22.55/32) 


M255E3 


YFR003C 


(17.08/41) 


M275 C8 


YFR004W 


Similar to S. pombe 
PAD1 gene product 
(33.77/46) 


M275D9 


YFR005C 


(49.31/56) 


M10A11 


YFR006W 


(58.96/7) 


M9 G3 


YFR007W 


(38.94/45) ; 


M267 G4 


YFR008W 


(24.42)36) 


M275 H4 


YFR009W 


Member of ATP- 
binding cassette 
(ABC) family of 
proteins (82.83/80) " 


M10E11 


YFR0I0W 


(55/55) 


M267E8 


YFR011C 


(18./7320) 


M275 D8 


YFR012W 


(22.33/27) 


M275 E9 


YFR013W 


(86.68/170) 


M9D2 


YFR014C 


calmodulin dependent 
protein kinase 
(49.09/40) j 


M202 C3 


YFR015C 


Glycogen synthase 
(UDP-gluocse-starch 
glucosyhransferase) 
(77.91/110) 


M275 A5 


YFR0I7C 


(21.48/35) 


M267C7 


YFR018C 


(39.96/52) 


M275 F9 


YFR021W 


(55.11/96) 


M272 Al 


YFR022W 


(80.74/101) 


M272E2 


YFR023W 


poIy(A) binding 
protein\ related to 
PES4 protein 
homolog YHR015w 
(67.32/70) 


M273 A4 


YFR024C 


(41.06/50) 


M43 A6 


YFR025C 


Histid in ol phosphatase 
(36.88/45) 


M273 B8 


YFR026C 


(18.62/34) 



M272 
D10 


YFR028C 


soluble tyros ine- 
specific protein 
phosphatase 
(60.64/62) 


M43 B6 


YFR032C 


(31.82/34) 


M272 H7 


YFR033C 


ubiquinol-cytochrome 
c oxidoreductase 
subunit6(17kDa) 
(16.20/26) 


M43 C8 


YFR034C 


myc-type helix-loop- 
helix transcription 
factor (34.45/48) 


M272 G2 


YFR037C 


(61.30/70) 


M272 B5 


YFR039C 


(56.13/64) j 


M43 C6 


YFR040W 


155 kDa SIT4 protein 
phosphatase- j 
associated protein 
(99.66/100) 


M273 H6 


YFR040W 


155 kDa SIT4 protein 
phosphatase- 
associated protein 
(99.66/99) 


M272 A8 


YFR041C 


(32.48/40) 


M272F10 


YFR043C 


(26.10/33) 


M272D1 


YFR044C 


(52.94/54) 


M255 G3 


YFR045W 


(19.69/50) 


M272 C4 


YFR046C 


(39.74/52) 


M43 B5 j 


YFR047C 


(32.48/40) 


M255B4 


YFR048W 


(72.93/81) 


M333 C3 


YFR049W 


mitochondrial 
noosomai protein 
(precursor) (13.64/14) 


M255 C4 


YFR050C 


proteasome subunit 
necessary for peptidyl 
giuuunyi peptide 
hydrolyzing activity 
(29.39/40) 


M273 El 


YFR052W 


cytoplasmic 32 - 34 
kDa protein 
(30.35/55) 


M272 A3 


YFR053C 


Hexokinase I (PI) 
(also called 
Hexokinase A) 
(53.48/55) 


M273 G5 


YFR055W 


(37.51/45) 


M274 A4 


YGL001C 


(38.42/49) 


M272 
H10 


YGL002W 


(23.87/29) 


M273 Fl | 


YGL003C 


(62.39/63) 


M273 B3 


YGL004C 


(45.90/52) 


M272E4 


YGL005C 


(30.72/40) 
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M272 D8 


YGL008C 


plasma membrane 

H+-ATPase 

(101.01/105) 


M272F9 


YGL009C 


isopropylmalate 
isomerase (85.72/95) 


M273 GI 


YGL011C 


Proteasome subunit 
YC7alphaVY8 
(protease yscE 
subunit 7) (27.75/31) 


M273 C3 


YGL012W 


Sterol C-24 reductase 
(52.14/50) 


M324E2 


YGL014W 


(97.79/105) 


M273 
AIO 


YGL017W 


arginyl-tRNA-protein 
transferase (55.44/70) 


M272 
All 


YGL018C 


(20.37/30) 


M272H1 


YGL019W 


casein kinase II beta 
chain (30.69/40) 


M273 D3 


YGL020C 


(25.88/34) 


M272 B7 


YGL023C 


(69.88/79) 


M272 H9 


YGL025C 


Probable transcription 
factor polyglutamine 
domain protein 
(47.44/50) 


M272 
Bll 


YGL026C 


tryptophan synthetase 
(77.80/82) 


M273A2 


YGL027C 


(91.66/104) 


M273 E3 


YGL028C 


(59.65/64) 


M272 F4 


YGL029W 


(13.31/22) 


M273 R6 


I VJbV/JU w 


ribosomal subunit 
protein 32(11.66/32) 




Yni one 


Rthrtcnmiil nrntpin 
jviuvouniai jJiuicjii 

RPL30A (rp29) 
(YL21) (17.08/25) 


M272E8 


YGL032C 


adhesion subunit of a- 
agglutinin (9.606/20) 


M43B2 


YGL035C 


Zinc-finger protein 
(55.47/60) 


M272 H5 


YGL038C 


membrane-bound 

mannosyltransferase 

(52.83/64) 


M272 D7 


YGL039W 


(38.49/45) 


M272C2 


YGL043W 


RNA polymerase II 
elongation factor 
(34.1/43) 


M44F3 


YGL044C 


(32.59/40) 


M272 A6 


YGL046W 


(28.93/35) 


M273 H7 


YGL047W 


(22.33/31) | 


M273 
010 


YGL049C 


mRNA cap-binding 
protein (eIF-4F) 
130K subunit 
(100.57/101) 



M43 C10 


YGL050W 


(30.14/35) 


M301 A2 


YGL052W 


(11.22/18) 


M272 A5 


YGL053W 


(26.28/36) 


M272 B6 


YGL054C 


(15.21/20) 


M273 A8 


YGL055W 


delta-9-fetty acid 
desaturase (5621/60) 


M43 A8 


YGL056C 


(58.00/60) 


M272 
C10 


YGL057C 


(31.60/34) 


M202E3 


YGL058W 


Ubiquitin conjugating 
enzyme involved in 
an error-prone DNA- 
damage recovery 
pathway (19.03/33) 


M310A3 


YGL059W 


(49.06/60) | 


M45E1 


YGL061C 


(27.20/?) 


M180B1 


YGL067W 


(42.45/50) 


M180A2 


YGL068W 


(21.45/32) 


M180C1 


YGL075C 


(42.60/50) 


M181 E5 


YGL080W 


(14.41/33) 


M181 G7 


YGL082W 


(42.02/62) j 


M181 B5 


YGL087C 


97-499 homolog of 
human CROC-1 gene 
protects yeast cells 
from DNA damage 
(15.28/25) ! 


M180 H8 


YGL090W 


(46.42/64) 


M181 G5 


YGL096W 


(30.47/20) j 


M180 D3 


YGL101W 


(23.76/34) 


M180C4 


YGL102C 


(15.65/16) 


M180 H7 


YGL105W 


associated with tRNA 
and amino acyl-tRN A 
synthetases. 
(41.47/52) 


M180 B9 


YGL106W 


myosin light chain 
(16.5/20) 


M180E1 


YGL107C 


(71.09/68) 


M180E2 


YGL108C 


(15.43/20) 


M180 D5 


YGL111W 


(51.04/51) 


Ml 80 A8 


YGL113W 


(73.59/54) 


M181 Dl 

IVJ I O I LJ I 


YGLI 15W 


Protein involved in 

x iviVUi iiiivliwU 111 

derepression of 
glucose-repressed 
genes (35.53/48) 


M310B3 


YGLI 16W 


beta-transducin 
homolog (67.21/70) 


M180 C9 


YGL122C 


nuclear 

polyadenylated RNA 
binding protein 
(57.78/64) 


M180G1 


YGL123W 


ribosomal protein S4 
(28.05/34) 
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M180 G3 


YGL125W 


methlyene 
tetrahydrofolate 
reductase (mthfr) 
(66/66) 


M181 D4 


YGL126W 


(4179141) 


M45 A2 


YGL134W 


PH085 cyclin 
(47.7/450) 


M44 G7 


YGL138C 


(37.98/52) 


M44 H7 


YGL146C 


(34.24/36) 


M1X1 F1 
irl 1 O 1 r l 


I VJ1_> IH/L 


rvlDOSOITlal p rule in 

YL11 (rp25)(rp24) 
(E.coliL6)(ratL9) ! 
(21.04/40) 


M181 G2 


YGL148W 


Chorismate synthase 

y* I .H f/JKt) 


M181 E7 


YGL153W 


Peroxisomal 
peripheral membrane 
protein (peroxin) 
(37.62/57) 


M182A1 


YGL155W 


polypeptide subunit 
of a yeast type 1 
protein 

geranylgeranyltransfe 
rase (41.47/41) 


Ml 83 C3 


YGL157W 


(38.38/38) 


M182 A2 


YGL164C 


(48.43/64) 


M182 D4 


YGL166W 


regulator of 
metallothionein 
(CUP1) expression 
(24.86/36) 1 


M183 A8 


YGL169W 


Protein involved in 
iransiauon iniuauon 
(46.97/46) 


M182B1 


YGL171W 


Contains domains 
found in the DEAD 
proiein larnuy oi 
ATP-dependent RNA 
helicases\ high-copy 
suppressor of kern 1 
null mutant 
(62.25/64) 


M183 B2 


YGL172W 


nuclear pore complex 
protein with GLFG 
repetitive sequence 
motif (52.03/60) 


M182E4 


YGL174W 


(29.47/36) ! 


M182 G5 


YGL175C 


(37.98/55) 


M183B1 


YGL179C 


(61.63/77) 


M183E3 


YGL181W 


Glycine-threonine- 
serine repeat protein 
(43.67/54) 


M182 A7 


YGL184C 


(51.28/51) 


M183 C8 


YGL185C 


(41.72/48) 



M183 H5 


YGLI91W 


subunit Via of 
cytochrome c oxidase 
(14.3/16) 


M183 D8 


YGL193C 


(U.46/16) 


Ml R? F0 

1V1 1 OZ C7 


I VJL, 1 zfHK^ 


rToicin wim 
similarity to Hdalp 

RnH^n Hmln nnH 

Hos3p (49.75/64) 


Mlfl? CI 


Yfil 9 OOP 


type I 

transmemebrane 

COPII-coatedER- 
derived tran snort i 

Uvl 1 ▼ vv* u CUiwuvI L 

vesicles (22.46/32) 


M183H3 


YGL205W 


fatty-acyl coenzyme 
A oxidase (82.49/82) 


M183 B6 


YGL207W 


transcription factor 
(113.96/113) 


M182 G9 


YGL210W 


ras-like GTPase 
(24.53/32) 


IVLZ/H D*f 


I uLx 1 


antiviral protein 
(43 70/521 


MI83 G7 


YGL216W 


(88.66/90) 


M182 G2 


YGL220W 


(13.31/16) 


M183B4 


YGL221C 


(31.71/36) 


M183 A5 


YGL222C 


(19.38/19) 


M183 D6 


YGL223C 


(45.90/54) 


M182F7 


YGL224C 


(30.83/38) 


Ml 83 G9 


YGL226W 


(13.64/13) 


M182H2 


YGL228W 


(63.58/63) 


M183 B5 


YGL230C 


(16.20/27) 


M182 G7 


YGL232W 


116-928(31.9/38) 


M182 
B10 


YGL234W 


glycinamide ribotide 
synthetase and 
aminoimidazole 
ribotide synthetase 
(88.33/88) 


M182B4 


YGL237C 


transcriptional 
activator protein of 
CYC1 (29.28/36) 


M182 H7 


YGL240W 


(31.24/38) 


M182 
C10 


YGL242C 


(19.94/32) ; 


M182H1 


YGL243W 


(44.11/50) 


M183 B3 


YGL244W 


nuclear protein 
unknown function 
(61.49/68) 


M183 D4 


YGL245W 


(79.75/79) 


M183 G6 


YGL247W 


(21.78/30) 


M182 
D10 


YGL250W 


(27.06/38) j 
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I uLxjj W 


UavAlrinnra TT /DTI\ 

HexoKinase n yrii) 

falcn called 

Hexokinase B) 
(53.57/55) 


M256E4 


YGL254W 


Sulfur permease 11 
(33/36) 


M184G6 


YGL256W 


alcohol 

dehydrogenase 
isoenzyme IV 
(5172651) 


M46 A6 


YGL258W 


(22.7/723) 


M184A1 


YGL259W 


(18.36/28) 


M256G6 


YGR001C 


443-675(21.34/31) 


M256 A8 


YGR002C 


(52.49/58) 


M256 B9 


YGR003W 


(81.95/90) 


M256B1 


YGR004W 


(50.93/55) 


M256D2 


YGR005C 


transcription initiation 
factor TFIIF middle 

ci i hi in it (AA (\%lf%(\\ 


Ml 84 F4 


YGR007W 


choline nhosnhafe 
cytidylyltransferase 
(also called 
phosphoethanolamine 
cytidylyltransferase 
or phosphocholine 
cytidylyltransferase) 
(35.64/36) 


M184H5 


YGR008C 


(9.376/9) 


M256 B8 


YGR010W 


(43.56/51) 


M256 E2 


YGR013W 


(68.31/75) 


M46H2 


YGR015C 


(36.11/40) 


M184A6 


YGR016W 


(21.01/30) 


M184 B7 


YGR017W 


(32.78/38) 


M256C8 


YGR018C 


(12.02/17) 


M256D9 


YGR019W 


gamma- 

aminobutyrate 

(GABA) transaminase 

(4-aminobutyrate 

aminotransferase) 

(51.92/54) 


M184E2 


YGR021W 


(32.01/38) 


M184 B6 


YGR024C 


(26.10/34) 


M256E9 


YGR027C 


(11.91/16) 


M256E1 


YGR028W 


40 kDa putative 
membrane-spanning 
ATPase (39.93/50) 


M256 G2 


YGR029W 


(12.98/16) 


M184 A5 


YGR031W 


(37.73/38) 


M256 C7 


YGR033C 


(26.32/31) 


M256 F9 


YGR035C 


(12.79/17) 



M256H2 


YGR037C 


Acyl-CoA-binding 
protein 

(ACBP)VDiazepam 
binding inhibitor 
(DBQVendozepine 
(EP) (9.606/14) 


M184A4 


YGR038W 


(24.53/34) 


Ml 84 B5 


YGR039W 


(11.44/11) | 


Ml 84 C6 


YGR040W 


MAP protein kinase 
homolog involved in 
pheromone signal 
transduction 
(40.59/50) 


M256 D7 


YGR041W 


(60.38/63) 


M184F8 


YGR042W 


(29.92/32) 


M256 G9 


YGR043C 


(36,66/44) 


M184F1 


YGR044C 


negative regulator of 

meiosis \jj.\jjf j\>) 


MZjO CJ 




rranscnpuon iacior 

t»n fTFTTTf^ ciiKiiinit 

XaXI \ irill\*J bUUlUlll 

131 (112.78/115) 


M184D6 


YGR048W 


(39.82/50) 


IVLt JO E / 


vnnndow 

i \ji\\jHyw 


r iuicm luai 

suppresses ts allele of 
CDC4 when 
overexpressed 
(20.68/30) 


K4 1 HA 

rvi io** 


I VJlvvJ 1 w 


/I 1 

\i l.OU/ I/,) 


a in 

A1U 






IV1 1 OH VJ 1 


I VJIxUOO\-<- 




M46A4 


YGR072W 


up-frameshift 
suppressor (42.68/45) 


M256 G8 


YGR074W 


Homolog of human 
core snRNP protein 
Dl involved in 
snRNA 

maturation( 1 6 .27/24) 


M256 


YGR075C 


RNA splicing factor 


A10 




(26.65/37) 


M46B1 


YGR076C 


Mitochondrial 
ribosomal protein 

MR PI 9S fYml 


M184D4 


YGR078C 


Polypeptide 3 of a 
Yeast Non-native 
Actin Binding 
Complex homolog of 
a component of the 
bovine N ABC 
complex (21.92/30) 


M256 E6 


YGR080W 


(36.63/44) 


M184 H7 


YGR081C 


(23.13/33) 
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M184A9 


YGR082W 


20 kDa mitochondrial 
outer membrane 
protein import 
receptor (20.24/20) 


M46 B7 


YGR083C 


translations] repressor 
of GCN4 protein 
(71.64/90) 


M185E3 


YGR103W 


(66.66/66) 


M185 B7 


YGR106C 


(29.28/42) 


M185 A2 


YGR109C 


B-type cyclin 
(41.83/47) 


Ml 85 G2 


YGR110W 


(49.06/50) 


M186 B5 


YGR1 12W 


Mitochondrial protein 
necessary for 
respiration (42.9/50) 


M185 G3 


YGR119C 


Contains GLFG 
repeats in N-terminal 
half and heptad 
repeats in C-terminal 

nail (59.54/02) 


Ml 85 H4 


YGR120C 


(30.38/40) ; 


Ml 85 D7 


YGR122W 


(44.33/54) 


M186C1 


YGR124W 


asparagine synthetase 
(63.03/63) 


M186 C4 


YGR127W 


(34.43/40) 


Ml 85 C6 


YGR129W 


(23.76/34) 


M185E7 


YGR130C 


(89.79/110) 


M185C1 


YGR132C 


Prohibitin(3 1.60/40) 


M186D4 


YGR135W 


proteasome 
component Y 13 
(28.49/36) 


M185 B5 


YGR136W 


(26.62/58) 


M55 A4 


YGR137W 


(13.75/15) 


M185 C5 


YGR144W 


component of* the 

Vvllll/Vllvllb w k. Ulv 

biosynthetic pathway 
producing the 
thiazole precursor of 
thiamine(35.97/60) 


M185 E6 


YGR145W 


(77.88/70) 


M185H8 


YGR147C 


N alpha- 

aeetvItrarKfera^e that 

acts on methionine 
termini (3 1.71/35) 


M54D1 


YGR148C 


Ribosomal protein 
RPL30B (rp29) 
(YL21) (17.08/20) 


M54 A5 


YGR152C 


G TP-binding protein 
of the ras superfamily 
involved in bud site 
se!ection(29.95/38) 


M185F6 


YGR153W 


(23.98/34) 


M186G7 


YGRI54C 


(39.29/50) 



M55D5 


YGR155W 


Cystathionine beta- 
synthase (55.88/55) 


M55E1 


YGR156W 


(46.86/45) 


M185C3 


YGR158C 


(27.53/34) 


M186F4 


YGR159C 


nuclear localization 
sequence binding 
protein (45.57/64) 


M186 F5 


YGR160W 


(22.44/48) 


M185 G6 


YGR161C 


(28.96/38) 


M186 H8 


YGR163W 


(37.62/45) 


M185D4 


YGR167W 


Ciathrin light chain 
(25.74/28) 


M185 H6 


YGR169C 


(44.47/60) 


M54 G6 


YGR171C 


mitochondrial 
methionyl-tRNA 
synthetase (63.38/63) 


M55G1 


YGR172C 


(27.31/30) 


Ml 85 D3 


YGR174C 


Ubiquinol- 
cytochrome c 
reductase assembly 
factor (18.73/27) 


M185 A7 


YGR177C 


Alcohol 

acetyltransferase 
(58.88/66) 


M185 C8 


YGR178C 


(79.45/79) 


M277A1 


YGRI80C 


Ribonucleotide 
Reductase (37.98/48) 


M276 C2 


YGR181W 


(11.66/14) 


M276 B3 


YGR182C 


(12.90/17) 


M277F6 


YGR185C 


tyrosyl-tRNA 
synthetase 
cytoplasmic 
(43.47/50) 


M276 C8 


YGR187C 


(43.47/51) 


M276 D2 


YGR189C 


(55.80/55) 


M255 C5 


YGR192C 


Glyceraldehyde-3- 
phosphate 
dehydrogenase 3 
(36 55/47^ 


M277 E5 


YGR192C 


Glyceraldehyde-3- 
phosphate 
dehydrogenase 3 
(36.55/48) 


M276E6 


YGR193C 


Protein X component 
of mitochondrial 
pyruvate 
dehydrogenase 
complex (45.13/63) 


M276 D7 


YGR194C 


(66.03/64) 


M277B1 


YGR196C 


(89.90/115) 
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M276E2 


YGR197C 


involved in 
nitrosoguanidine 
resistance (60.20/63) 


M277F3 


YGR198W 


(89.98/98) 


M276 E7 


YGR202C 


phosphorylcholine 
transferase\ or 
cholinephosphate 
cytidylyltransferase 
(46.67/58) 


M276 E8 


YGR203W 


(16.49/20) 


M277C1 


YGR204W 


Cl-5 6 7 8- 
tetrahydrofolate 
synthase (104.27/105) 


M276F2 


YGR205W 


(32.01/37) 


M56 H5 


YGR210C 


(45.24/50) 


M276 F8 


YGR211W 


(53.57/70) 


M276D1 


YGR212W 


(51.59/52) 


M276D4 


YGR215W 


(12.54/16) 


M277 G4 


YGR219W 


(12.21/16) 


M276 El 


YGR220C 


Mitochondria] 
ribosomal protein 
MRPL9 (YmL9) (E. 
coli L3) (human 
MRU) (29.62/35) 


M276E4 


YGR223C 


(49.31/53) 


M276F1 


YGR228W 


(12.65/13) 


M277A3 


YGR229C 


57 kDa nuclear 
protein (55.58/55) 


M276F3 


YGR230W 


(15.28/20) 


M276F5 


YGR232W 


(25.29/26) 


M276H7 


YGR234W 


Flavohemoglobin(44/ 
48) 


M276 H8 


YGR235C 


(2576636) 


M276 G4 


YGR239C 


(31.71/38) 


M277B6 


YGR240C 


phosphofructokinase 
alpha subunit 
(108.60/108) 


M276 A8 


YGR242W 


(11.33/13) 


M276 A9 


YGR243W 


(16.27/18) 


M276H1 


YGR244C 


(47.00/50) 


M276H3 


YGR246C 


RNA polymerase HI 
transcription factor 
with homology to 
TFI1B (65.59/90) 


M276 H4 


YGR247W 


(26.4/35) 


M276H5 


YGR248W 


Similar to SOL3 
(28.26/36) 


M277C7 


YGR249W 


(50.27/60) 


M276 B8 


YGR250C 


(85.94/100) 


M276 B9 


YGR251W 


(21.67/35) 



M265 D4 


YGR2S2W 

I w 


pus iu ve regulator or 
GCN4 expression and 
activity of the HAP2- 

transcriptional 
activation complex 
(48 4/561 


M276 H2 


YGR253C 


Proteasome subunit 
(28.63/36) 


M202 B4 


YGR254W 


enolase I (48.28/55) 


M276 A5 


YGR255C 


COQ6 

monooxygenase 
(52.72/53) 


M276 A6 


YGR256W 


6-phosphogluconate 

dehydrogenase 

(54.23/55) 


M276 A7 


YGR257C 


(40.39/47) ! 


M276C9 


YGR259C 


(16.09/19) 


M276A4 


YGR262C 


(28.74/35) 


M277E6 


YGR264C 


methionyl tRNA 
synthetase (82.64/84) 


M276D9 


YGR267C 


GTP-cyclohydrolase I 
(26.76/35) 


M56G1 


YGR268C 


(21.81/25) 


M276A3 


YGR269W 


(11.99/17) 


M301F2 


YGR274C 


Component of the 
TAFII complex 
required for activated 
transcription 
(117.39/120) 


M277 F9 


YGR275W 


(20.57/31) 


M260 D2 


YGR277C 


(33.58/42) 


M260 G3 


YGR278W 


(63.58/64) 


M190 A5 


YGR279C 


(42.49/51) 


M49 H3 


YGR280C 


(29.84/45) 


M260BI 


YGR284C 


(34.13/35) 


M260E2 


YGR285C 


Zuotin putative Z- 
DNA binding protein 
(47.66/55) 


M190 G3 


YGR286C 


Biotin synthase 
(41.38/49) 


M190 B5 


YGR287C 


(64.82/64) 


M260 F6 


YGR288W 


(52.14/60) 


M190 H3 


YGR294W 


(13.31/18) 


M190 H8 


YHL002W 


(49.83/60) 


M260E10 


YHL003C 


(45.24/45) 


M260D1 


YHL004W 


mitochondrial 
ribosomal protein 
(43.45/48) 
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M260 E5 


YHL007C 


putative 

serineVthreonine 
protein kinase 
(103.32/125) 


M190F7 


YHL009C 


(36.33/48) 


M260E1 


YHL012W 


(54.34/57) 


M190H2 


YHL013C 


(33.80/48) 


M260H2 


YHL0I3C 


(33.80/45) 


M190 E5 


YHL015W 


(13.42/19) 


M?fiO FO 
ivixuv i-^y 


i ruLU low 




M1QO F10 




hrtrrmlrtormc tr» ttiA 
IlUlIJUlUgUUd lv UIC 

medium chain of 
mammalian clathrin- 

complex (66.58/64) 


M190F1 


YHL020C 


negative regulator of 
phospholipid 
biosynthesis 
(44.47/50) 


M260 A3 


YHL021C 


(51.28/51) 


M260 D4 


YHL022C 


meiotic 

recombination nrotein 
(43.81/52) 


M260 B7 


YHL024W 


(78.54/85) 


M190H7 


YHL025W 


transcriptional 
regulator (36.63/50) 


M260 
H10 


YHL027W 


Rim 101 protein is 
similar to the 
Aspergillus pH- 
response regulator 
PacC (68.86/80) 


M260 B3 


YHL029C 


(74 72/75) 


M190 G5 


YHL031C 


(24 56/30) 


M190 A8 


YHL033C 

• 


Ribosomal nrotein 
RPL4A (rp6) (YL5) 
(human L7a) (mouse 
L7a) (rat L7a) 
(RPL4A and RPL4B 
code for nearly 
identical proteins) 
(28.29/32) 


M260 G9 


YHL034C 


(32.47/44) 


M260 H5 


YHL039W 


(64.46/75) 


M260 H9 


YHL042W 


(16.61/20) 


M49E1 


YHL044W 


(25.96/30) 


M260 F4 


YHL046C 


(1333/22) 



M260 E7 


YHL048W 


Protein with 
similarity to 
subtelomerically- 
encoded proteins such 
as Cos5p Ybr302p 
Cos3p Coslp Cos4p 
Cos8p Cos6p Cos9p 
(42.02/45) 


M190 C8 


YHL049C 


(29.84/38) 


M190F9 


YHL050C 


1414-2866(76.78/98) 


M260 
Bll 


YHR001W 


(48 -28/52^ 


M260E3 


YHR002W 


(39.48/59) i 


M260 
B10 


YHR007C 


cytochrome P450 
lanosterol 14a- 
demethylase 
(58.33/60) 


M190 
All 


YHR008C 


Manganese- 
containing superoxide 
dismutase (25.66/33) 


M190 B2 


YHR009C 


(57.56/58) 


M260 H4 


YHR011W 


(49.27/50) 


M260 C6 


YHR012W 


168-968(31.13/47) 


M49F4 


YHR013C 


subunit of the major 
N arpha- 
acetyltransferase 
(26.21/30) 


M260 H8 


YHR014W 


(32.12/42) 


M260 
Dll 


YHR016C 


216-1575(51.59/55) 


M260C2 


YHR017W 


(42.46/55) 


M190 F3 


YHR018C 


argininosuccinate 
lyase (50.96/53) 


M190H4 


YHR019C 


Asparaginy 1-tRN A 
synthetase (60.97/60) 


M260D6 


YHR020W 


(75.79/85) 


M190 F8 


YHR022C 


(28.29/35) 


M188A1 


YHR025W 


homoserine synthase 
(39.48/39) 


M261 G3 


YHR027C 


(109.2/125) 


M188B5 


YHR029C 


(32.47/36) 


M261 A8 


YHR030C 


putative protein 
kinase (53.37/58) 


M188B1 


YHR033W 


(46.64/50) 


M261 D5 


YHR036W 


(51.92/60) 


M261 G6 


YHR037W 


delta- 1 -pyrroline-5- 
carboxylate 
dehydrogenase 
(63.46/58) 


M188C7 


YHR039B 
C 


(12.65/18) 


M61 CI 


YHR040W 


(40.47/50) 
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M188C1 


YHR040W 


(40.47/40) 


M261 E5 


YHR043C 


(27.09/34) 


M61B7 


YHR045W 


(61.71/45) 


M61 Dl 


YHR048W 


(56.65/60) 


M188 A3 


YHR049W 


(26 84/35 1 


MI88E6 


YHR052W 


(41.47/41) 


M261 F9 


YHR053C 


copper-binding 
metallothionein 
(6.746/15) 


IVlxO 1 

Bll 


i riKU j4L* 


{3o.y//3o) 


M261 El 


YHR055C 


copper-binding 
metallothionein 
(6 746/18} 


M261 C4 


YHR057C 


Peptidylprolyl 
isomerase 
(cyclophilin) ER or 
secreted (22 58/32 1 


M188 B4 


YHR058C 


(32.48/38) 


ivi l oo ro 


i nivuou w 


required for V- 
ATPase activity 
(20.02/30) 


M188F7 


YHR061C 


(34.57/38) 


M261 
Cll 


YHR062C 


Protein subunit of 
nuclear ribonuclease 
P(RNaseP) 
(32.36/42) 


M61E2 


YHR064C 


Hsp70 Protein 
(62.95/64) 


M261 D4 


YHR065C 


(59.76/60) 


M261C7 


YHR067W 


(30.91/30) 


M188 A9 


YHR070W 


(55/55) 


M261G1 


YHR071W 


PH085 cyclin 
(257333) 


M188D4 


YHR074W 


(78.6/598) 


M261 D7 


YHR075C 


(44.03/45) 


M261 G8 


YHR076W 


(41.25/43) 


M61 F8 


YHR077C 


Protein involved in 

Herjiv nf mRNA 

UvVajr \J l 11 1 IVI ^ i\ 

containing nonsense 
codons (120.04/120) 


M61F2 


YHR079C 


putative protein 
kinase (122.68/40) 


M261 A6 


YHR081W 


(20.45/31) 


M261 A2 


YHR086W 


putative RNA binding 
protein (57.64/63) 


M188F4 


YHR089C 


small nucleolar RNP 
proteins (22.58/30) 


Ml 88 A6 


YHR090C 


(31.05/38) 


M261 C6 


YHR097C 


250-1225(40.47/48) j 


M261 
D10 


YHR100C 


(20.48/25) 



M261 
Hll 


YHR101C 


198-1095(36.96/48) 


M61H2 


YHR103W 


(93.83/90) 


M261 A5 


YHR104W 


(36.08/40) 


M261 D6 


YHR105W 


(23.65/34) 


M188 B6 


YHR106W 


Thioredoxin 
reductase (37.73/38) 


M61 H7 


YHR107C 


Component of 10 nm 
filaments of mother- 
bud neck (septin) 
(44.80/50) 


PI ft 


VTJT? infill/ 

Y rlxvlUo W 


((LA Adl(LA\ 


Ml RR PQ 
ivi i oo r y 


vhr mow 


((LA Af*t£A\ 


M261 F3 


YHR111W 


(48.51/59) 


M261 B5 


YHR112C 


(41.61/47) 


M188 A5 


YHR113W 


(54.01/54) 


M261 H7 


YHR114W 


(69.74/75) 


M261B9 


YHR115C 


(45.79/56) 


M189C4 


YHR121W 


(20.68/32) 


Ml 89 B2 


YHR127W 


(26.84/36) 


M189D3 


YHR128W 


UPRTase(27.72/36) 


Mlo9 A7 


YHR132C 


Extracellular Mutant 

(An Tl/<ft\ 


M63F1 


YHR135C 


membrane-bound 
coseui Kinase i 
homolog (59.21/60) 


Ml 89 E3 


YHR136C 


17 kDa protein 
(16.31/28) 


IVI 1 oy JL/** 


VT4D 1 1"7\I/ 


aromatic amino acid 

aminotransferase TI 
(56.54/64) 


M189 D5 


YHR138C 


(12.57/13) j 


M189E5 


YHR144C 


dCMP deaminase 
(34.45/38) 


M191 
D10 


YHR147C 


Mitochondrial 
ribosomal protein 
MRPL6 (YmL6) 
(23.57/32) 


M189E4 


YHR151C 


(57.89/66) 1 


M191F1 


YHR156C 


(37.43/57) 


M191 A8 


YHR161C 


(70.10/80) 


M64G4 


YHR163W 


weak multicopy 
suppressor of los 1 - 1 
(30.91/32) 


M191 D5 


YHRI67W 


(28.82/35) 


M189E6 


YHR169W 


(47.52/50) 


M310F3 


YHR170W 


putative Upflp- 
interacting protein 
(57.09/64) 


M64 H4 


YHR171W 


(69.41/64) 
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M255 F5 


YKR 1 7? W 


^nir»H1#> Pnlp RoHv 

opmuic i oic Duuy 
component with an 
molecular weight of 
97 kDa(90.64/100) 


M189 G3 


YHR174W 


enolase(48.28/48) 


M 1 HQ 

ivi i o 7 ru 


YHR 1 77W 


(AQ QA/ZO\ 


Ml 80 Cfl 

ml07 


YHR 170W 
i n rv i /yw 


dehydrogenase fold 
yellow enzyme) 
isoforra2(44.11/50) 


M191D4 


YHR182W 


(86.46/86) 


M63 G3 


YHR183W 


Phosphoghiconate 

Dehydrogenase 

(Decarboxylating) 


M189G1 


YHR188C 


(67.13/67) 


xa i on iic 

.M189 H5 


YHR192W 


(30.69/36) 


M 191 bo 


YHR193C 


GAL4 enhancer 

nrntoin n/im/ils\rr t\f 

pruicin nomoiog oi 
human alpha NAC 
subunit of the 

n ascent-no I vnent id e- 

associated complex 
(19.17/34) 


M191 
BU 


YHR195W 


(35.42/40) 


M191 HI 


YHR196W 


(63.46/66) 


M189 B5 


YHR199C 


(34.13/38) 


M191 F8 


YHR201C 


Cytosolic 

exopolyphosphatase 
(43.70/43) 


M191G9 


YHR202W 


(66.33/40) 


ivi i oy dj 


YHR7ASW 


c/\ ivir -uepenaen i 
protein kinase 
homolog suppressor 
of cdc25ts (90.75/98) 


M189B4 


YHR206W 


(68.53/68) 


M191 A6 


YHR207C 


(57.89/67) 


M189A6 


YHR208W 


Branched-Chain 
Amino Acid 
Transaminase j 


M191G8 


YHR209W 


(32.12/32) 


M191H9 


YHR210C 


(37.54/48) 


M194G1 


YHR213W 


(21.89/32) 


M194 G3 


YHR214W 


(22.44/34) 


M65C4 


YHR216W 


(57.64/60) j 


M65 C3 


Y1L003W ! 


(32.34/32) 


M194 H3 


YIL010W ! 


(23.76/36) 


M192F7 


Y1L020C 


(28.74/36) 
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M194 CI 


Yll fl77W 

I IXA3AU, W 


ho.o Ki/a protein 
involved in 
mitochondrial protein 
import (47.52/50) 


M65F3 


YIL026C 


Irregular(126.53/50) 


M192D6 


YIL027C 


(15.54/20) 


M192E4 


Y1L033C 


regulatory subunit of 
cAMP-dependent 
protein kinase 

/AC 'TO/CCA 


M65 El 

1V1VJJ Kit 




vjcnciai negative 
regulator of 

tnirKrrinti on\ mav 
u cujowi ipiiviix may 

inhibit RNA 
polymerase II 
transcription 
machinery (9 1 .99/60) 


M192 F3 


YIL040W 


(15.39/22) 


M65 G2 


YIL041W 


(35.97/20) 


M192E5 


YIL042C 


(43.47/50) 


M310G3 


YIL043C 


cytochrome b 
reductase (35.45/42) 


M192D9 


YIL053W 


DL-glyceroI-3- 

) 


M194E4 


YIL057C 


(18.07/20) 


M194 D2 


YIL063C 


Yeast Ran-Binding 
protein 2 (36.00/40) 


M192 G3 


Y1L064W 


(28.48/36) 


M192F9 


YIL069C 


413-817 40S 
ribosoma! protein 
S24E(RP50) 
(14.96/18) 


\a/z< r~* i 
Mo5 Ol 


YIL070C 


(29.39/36) 


MOD Az 


VTT IVT1 \1/ 

Y1LU71 W 


(/35) 


Mly2 Do 


Y1L076W 


(3/9.649) 


M192G9 


YIL077C 


(35A2339) 


M192B5 


Y1L082W 


(3270140) 


M192 B7 | 


YIL083C 


(40.2/848) 


M67A1 


Y1L086C 


(11.35/16) 


M67D2 


YIL087C 


(17.30/20) 


M195 A4 


YIL089W 


(22.66/33) 


M67A9 


YIL093C 


(29.07/30) 


M67B1 


YIL094C 


(40.84/50) 


M67E2 


YIL095W 


probable 

serineVthreonine- 
protein kinase 
(89.21/90) 


M195A3 


YIL096C 


(36.99/50) 


M195B4 


YIL097W 


(56.87/60) 


M67E5 


YIL098C 


(17.08/17) 
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M67F6 


Y1L099W 


intracellular \ 

glucoamylase 

(60.5/60) 


MI95 A2 


YIL103W 


(46.86/56) 


M195 B3 


YIL104C 


(55.80/55) 


M195C4 


YIL105C 


(75.49/75) 


M195 A5 


YIL106W 


Mps One Binder 
(26.07/28) 


111 nc a c 

M 1 95 AO 


V/TI 1 ATP 

YIL107C 


6-Phosphofructose-2- 
kinase(91.00/100) 


M195 B2 


YIL111W 


90-544 Cytochrome-c 
oxidase chain Vb 

\\\J. 1 *J ) 


M255 A6 


YIL113W 


(23.1/33) 


M195 B5 


YIL114C 


voltage dependent 
anion channel 
(YVDAC2) 


MIQ^ R7 


YI1 1 16W 

I kl~i 1 lUlV 


1 11 a IIU1I1U l'JJIiUopilalC 

aminotransferase 
(42.46/54) 


M67 D9 


YIL117C 


(35.01/35) 


JV1U / Ll 


YII 1 1RW 


loo ituiuuiug — vj i r 

binding protein 
(25.52/30) 


MI95C2 


YIL119C 


inhibitor of ras 
(44.80/54) 


M66D4 


YIL122W 


(38.72/38) 


M195 C7 


YIL124W 


(32.78/45) 


M67E9 


YIL125W 


alDha-ketoclutarate 

dehydrogenase 

(111.65/116) 


M195 D2 


YIL127C 


(22.69/38) 


M195 B6 


YIL131C 


(53.37/38) 


M 1 y j Uf 




(23.40/33) 


MOO 1 1 


Y1L134W 


mitochondrial inner 
membrane carrier 
protein for FAD 
(34.32/36) 


M195 D3 


YIL136W 


45-kDa mitochondrial 
outer membrane 
protein (43.34/43) 


M66E4 


YIL138C 


Tropomyosin isoform 
2(17.74/17) 


M67 G9 


YIL141W 


(14.3/14) 


M195E1 


YIL142W 


Cytoplasmic 
chaperonin of the Cct 
ring complex related 
to Tcplp\subunit 
beta (58.08/65) 


M67 H3 


YIL144W 


(76.12/80) 



M67C7 


Y1L147C 


histidine kinase 
osmosensor that 

rpcmfotpc an 
ivguiaico ail 

osmosensing MAP 
kinase cascade and is 
similar to bacterial 
two-component 
regulators 
( 134 _23/i35^ 


M67H9 


YIL149C 


(184.72/185) 


M195E3 


YIL152W 


(25.96/34) 


M66B4 


Y1L153W 


(4334/43) 


M196 G5 


YIL154C 


Protein involved in 
nucleo-mitochondrial 
control of maltose 
galactose and 
raffinose 

utilization^ 8.09/3 8) 


M195 D6 


YIL155C 


glycerol-3-phosphate 

dehydrogenase 

mitochondria] 

fH 1 AO IA A\ 
\l 1.4Z/4U) 


iviu / r o 


I 1L1JO W 


u uiLjui uii-bpec U1C 

protease (117.92/1 17) 


M195 F3 


YIL160C 


peroxisomal 3- 
oxoacyl CoA thiolase 
(45.90/55) 


M196 H5 


YIL162W 


invertase (sucrose 
hydrolyzing enzyme) 
(58.63/64) 


M196B8 


YIL164C 1 


(21.92/32) 


M67 E7 


Y1L171W 


(12.1/12) | 


M67C2 


YIL174W 


(8.46/8) 


M67D4 


YIL176C 


(13.23/20) | 


M195 G5 


YIR001C 


(27.53/38) 


M67 H8 


YIR003W 


(74.8/75) 1 


M195 A9 


YIR004W 


(47.63/89) 


M197 B2 


YIR006C 


PAB-dependent 
poly(A) ribonuclease 
(162.83/180) 


M310H3 


YIR007W 


(84.15/94) 


M198 B4 


YIR008C 


p48 polypeptide of 
l/in/\ pnmase 
(45.02/55) 


M197 B7 


YIR010W 


(63.47/70) 


M68 C7 


Y1R011C 


restores protein 
transport when 
overexpressed and 
rRNA stability to a 
sec23 mutation 
(35.12/40) 


M69 C5 


YIR012W 


(47.52/50) 


M69B1 


YIR014W 


(30.47/36) 
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K/MOV n< 

MlVo vjj 


Y1KU1 /U 


Transcriptional 
activator of sulfur 
amino aciu 
metabolism 
(20.60/32) 


M197 C7 


YIR018W 


(27.06/40) 


M69 A4 


YIR026 


nitrogen starvation 
induced protein 
phosphatase 
(40.07/48) 


M198 H7 


YIR027C 


allantoinase(50.63/52 
) 


M197D1 


YIR029W 


allantoicase(37.84/48) 


M197E2 


YIR030C 


(26.87/33) 


M198E4 


YIR032C 


ureidogrycolate 
hydrolase (21.48/34) 


M197 E7 


YIR034C 


saccharopine 

dehydrogenase 

(41.06748) 


M68E7 


YIR035C 


(27.97/36) 


M197F9 


YIR036C 


(28.96/34) 


M197E1 


YIR037W 


putative glutathione- 
peroxidase ( 1 8.04/33) 


M197F2 


Y1R038C 


(25.77/35) 


M1Q7 F7 






M197 A4 


YJL003W 


H3 09/18^ 1 


M68E4 


YJL004C 


Multicopy suppressor 
of ypt6 null mutation 
(22.46/30) 


M197H9 


YJL008C 


Component of 
Chaperon in 
Containing T- 
complex subunit eight 

^O/.J l/OZ.) 


M197 B4 


YJL01 1C 


(17 74/27 1 


KG 10 A4 


YJL013C 


Checknoint orotein 
required for cell cycle 
arrest in response to 
loss of microtubule 
function (56.68/65) 


M197 H7 


YJL014W 


Cytoplasmic 
chaperonin subunit 
gamma (58.85/60) 


M69 F5 


YJL016W 


(18.92/28) 


M197 C4 


YJL019W 


(68.31/70) 


M68 G5 


YJL021C 


(40.28/50) 


M197 A2 


YJL025W 


(56.65/60) 


M68 H5 


YJL029C 


(90.45/90) 


M69 D4 


YJL030W 


putative calcium 
bindng protein 
(21.67/32) 



M197 A9 


YJL031C 


Geranylgeranyltransfe 
rase Type n alpha 
subunit (PGGTase-n 
alpha subunit) 
(31.93/40) 


M197E4 


YJL035C 


(27.53/37) 


M197 H5 


YJL036W 


(46.64/50) 


M68 G2 


YJL043W 


(28.48/40) 


M197 
D10 


YJL049W 


(49 61/60) 


M197F2 


YJL052W 


Glyceraldehyde-3- 
phosphate 
dehydrogenase 1 
(36.63/45) 


M197 A7 


YJL054W 


(52.69/34) | 


M197 B8 


YJL055W 


(27.06736) I 


M268 B2 


YJL059W 


Homolog of human 

fvt -kJ1 (A A QQ/A C\ 


M1QQ F4 
ivi j yy r*t 


YJ1 ftfilW 


517-WDa nrnfpin with 

putative coiled-coil 
domain has carboxy- 
terminal domain 
containing heptad 
repeats that binds 
Nsp lp\ nucleoporin 
(78.54/80) 


M268 C5 


YJL062W 


(91.41/98) 


Ml 99 E9 


YJL065C 


n 8 40/35 1 


M199 Bl 


YJL066C 


(21 75/40 1 


M199 F9 


YJL073W 


DnaJ-like Drotein of 
the endoplasmic 
reticulum membrane 
(76.23/70) 


M199 B7 


YJL079C 


Similar to plant PR- 1 
class of pathogen 
related proteins 
(32.92/60) 


M199D1 


YJL082W 


(80.52/80) 


M268 E2 


YJL083W 


(66.55/74) 


M71B3 


YJL084C 


(115.09/80) 


M199 E8 


YIL088W 


Ornithine 

carbamoyl transferase 
(48.51/40) 


M268D1 


YJL090C 


(84.07/98) 


M199 F8 


YJL096W 


(24.75/30) 


M268 D9 


YJL097W 


(23.98/29) 


M199 G3 


YJL100W 


(66.88/70) 


M265 E5 


YJL103C 


(68.01/70) 


M199G8 


YJL104W 


(16.5/20) 


M268 E9 


YJL105W 


(61.71/64) 
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M268F1 


YJL106W 


Homolog of the 
human core snRNP 
protein E\ 
SerineVThreonine 
protein 

kinase(7 1.06/88) 


M268 G5 


YJL110C 


GATA zinc finger 
protein 3 (60.64/70) 


M71 A5 


YJL111W 


(60.61/60) 


M71 F5 


YJL112W 


(78.65/80) 


M268G1 


YJL114W 


(45.65/52) 


M71 D2 


YJL115W 


Anti-silencing protein 
that causes depression 
of silent loci when 
overexpressed 

\J\J.Of JUJ 


M268 A3 


YJLU5W 


Anti-silencing protein 
that causes depression 
of silent loci when 
overexpressed 
(30.8/46) 


M71 H3 


YJL117W 


Putative inorganic 
phosphate transporter 
(34.32/40) 


M199H1 


YJL122W 


(19.46/28) 


M71 E2 


YJL123C 


(52.61/50) 


M199B4 


YJL124C 


(18.95/32) 


M70 G3 


YJL126W 


(33.88/40) 


M268 G8 


YJL128C 


protein kinase 
homolg (73.51/80) 


M199 D3 


YJL131C 


(39.19/48) 


M199 E5 


YJL133W 


mitochondrial carrier 
protein (34.65/40) 


M71 Fl 


YJL138C 


translation initiation 
factor (43.48/44) 


M268 lY? 


YII 


(An i l/sil 


M1QQ H4 


I JL>IHU W 


iourui-iargesi suuunii 
of RNA polymerase 
II C24 42/34^ 


M199 A8 


YJLI43W 


16.5 kDa inner 
membrane protein 
required for import of 
mitochondrial 
precursor proteins 
(17.49/20) 


M70E6 


YJL145W 


(32.45/36) 


M199 B2 


YJL146W 


IME2-Dependent 
Signalling (51.7/30) 


M199 F3 


YJL147C 


(42.05/47) 


M199E4 


YJL148W 


RNA polymerase I 
subunit not shared 
(A34.5) (25.74/40) 


M199 B8 


YJL151C 


(14.66/28) 



M201D2 


YJL155C 


Fructose-2 6- | 

hi cnh ncnh ntncA 

(49.75/55) | 


M73 H3 


YJL156C 


(75.60/80) 


M201B5 


YJL157C 


Factor arrest protein 
(91.33/98) 


M73 G5 


YJL158C 


Protein with 
homology to 
Hspl50p and Pirlp 
Pir2p and Pir3p 
(25.00/60) 


IVl/J Dl 






M200 D6 


YJL166W 


Ubiquinol 
cytochrome-c 
reductase subunit 8 
(11 kDa protein) 
(10.45/12) 


M201B7 


YJL167W 


Farnesyl diphosphate 
synthetase (rrr 

cvn t Vi p t n cp^ 
ay iiu icuioc j 

(38.83/48) 


M201B1 


YJL170C 


An a-specific gene 
that is induced to a 
higher expression 
level by alpha factor 
(20.26/28) 


M201B4 


YJL172W 


carboxypeptidase 
yscS (63.47/75) 


M72 D5 


YJL174W 


(30.47/34) 


M201C7 


YJL175W 


(18.81/28) 


M73F8 


YJL176C 


transcription factor 
(90.78/90) 


M72 CI 


YJL178C 


(21.59/28) 


M73 B4 


YJL180C 


(35.78/36) 


M201D5 


YJL181W | 


(67.32/67) 


M73 G8 


YJL184W | 


(13.64/20) 


M200E1 


YJL186W 


(64.57/77) 


M73C6 


YJL190C 


Ribosomal protein 
RPS24 (14.33/16) 


M73 H8 


YJL192C 


(25.77/50) 


M201 A3 


YJL195C 


(25.66/25) j 


M73 A9 


YJL200C j 


(86.82/45) 


M200C3 


YJL203W 


RNA splicing factor 
(30.91/43) 


M72 F8 


YJL208C 


mitochondrial 
nuclease (36.22/42) 


M201 Gl 


YJL210W 


Required for 
peroxisome 
biogenesis (29.92732) 


M201 C3 


YJL211C 


(16.20/22) | 


M200A2 


YJL218W 


(21.67/31) 


M20I G7 


YJL223C 


(13.23/20) 
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M73 B2 


YJR002W 


(65.34/70) 


M201 A2 


YJR002W 


(65.34/80) 


M72C6 


YJR006W 


(53.68/55) 


M77 P7 

iVl/Z Hi 


I JJvUU/ W 


iransiauon luiuauon 
factor eIF-2 alpha 
subunit (33.55/40) 


M72H8 


YJR008W 


(37.39/42) 


M255E6 


YJR009C 


giyceraldehyde 3- 
phosphate 
dehydrogenase 
(36.55/50) 


M201 F3 


YJR010W 


ATP sulfurylase 
(56.32/68) 


M73 A5 


YJR011C 


(28.74/35) 


M201G5 


YJR012C 


(22.80/34) 


IVIZUU Uo 


YTR014W 

I JIVl/IH W 


I .oy/jH) 


M77 no 




uinyuroxyoCKi 

dehydratase 

(64.48/64) 


M701 P7 


I J tWJ l / 


rcpiiuyi-pruiyi 
cisVtrans isom erase 
(PPIase) (20.93/33) 


M201 A5 


YJR019C 


peroxisomal acyl- 
CoA thioesterase 
(38.42/45) 


M200 E8 


YJR022W 


(14.29/22) 


M206A1 


YJR025C 


3-hydroxyanthranilic 
acid dioxygenase 
(19.50/34) 


M205B2 


YJR026W 


(48.51/50) 


M205E4 


YJR028W 


(48.51/55) 


M205C2 


YJR034W 


Required for 
assembly of active 

vtnch rrtrn p r nvirla^p 

(11.99/16) 


M205 D3 


YJR043C 


<38 53/47} 


M205 G5 


YJR045C 


Mitochondrial matrix 
protein involved in 
protein import\ 
subunit of Seel 
endonuclease(7 1 .97/7 
2) 


M205 B7 


YJR046W 


(66.55/75) 


M205 G9 


YJR048W 


iso- 1 -cytochrome c 
(12.1/16) 


M205C1 


YJR049C 


(58.33/64) 


M205E3 


YJR051W 


osmotic growth 
protein (55.22/60) 


M205F4 


YJR052W 


(62.36/64) 


M205 C7 


YJR054W 


(54.78/55) 



M205 E8 


YJR055W 


Protein reouired for 






pmwth at hi ah 

giunui al 111 till 






temperature 






(18.25/32) 


M205 H9 


YJR056C 


f*25 99/361 

y*. J .77/ JU^ 


M7fi^ r>i 


I JtSAJ J / W 


thymidylate kinase 






f23 87/331 


M202 B5 


YJR060W 


basic helix-loop-helix 






protein (38.72/38) 


M205 A6 


YJR061W 


(102.96/100) 


M205 D7 


YJR062C 


52-kDa amidase 






specific for N- 






terminal asparagine 






and glutamine 






(50.30/50) 


M205 F3 


YJR067C 


(15.54/25) 


M205 B6 


YJR069C 


(21.70/33) 


M205 E7 


YJR070C 


78/45 i 


Mjx IJZ 


Y JKU/*f W 


(Z4.Uy/JZ.UJ 


lVyf7A< m 


VTO07<W 
I JIW/D W 


putative 






mannosyltransferase 








M52 E4 


YJR076C 


Comnnnent of 1 0 nm 






filaments of mother- 






bud neck (45.68/50) 


M52E5 


YJR077C 


mitochondrial protein 






import receptor 






(3424/38) 


M205F7 


YJR078W 


(49.94/50) | 


M205 


YJR080C 


(43.47/40) 


C10 






M205FI 


YJR080C 


(12.46/20) 


M205 G2 


YJR083C 


(34.02/63) 


M205 D6 


YJR086w 


p anuria subunit of Ci 






nrotein counted to 






mating factor 






receptors (1221/16) 


M70S H8 


YJR088C 


i*32 25/481 




V TP ft ROW 




D10 






M905 B5 


YJR093C 


G6 00/361 






mcioiic gene 






exnres*! inn\m eioQ i<s 

vAl/i VOJ 1 VII U llvlt/O |J 






inducing protein 






(39.63/50) 


M205 A9 


YJR095W 


protein related to 






mitochondrial carriers 






(35.53/40) 


M205E10 


YJR096W 


(31.13/35) 


M205B4 


YJR099W 


ubiquitin hydrolase 






(26.07/35) 


M205 C5 


YJR100C 


(36.00/37) 
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M205 F6 


YJR101W 


(29.47/37) 


M205 H7 


YJR102C 


(22.35/28) 


M206 F7 


YJR103W 


CTP synthase 


HI 

ivixv j n i 


YJR 




M205C4 


YJR107W 


(36.29/50) 


M205 C9 


YJR111C 


(31.26/36) 


M205 
G10 


YJR112W 


(22.22/30) 


M205A2 


YJR113C 


(27.20/35) 


M206 E4 


YJR116W 


(30.8/34) 


M205 A8 


YJR118C 


(22.46/36) 


M205 D9 


YJR119C 


(80.11/90) 


M209F2 


YJR123W 


ribosomal protein 
RPS5 (mammalian 
S5) (previously called 
rpl4S2 or 
YS8X24.86/30) 


M62 D2 


YJR125C 


(44.91/64) 


M209B1 


YJR129C 


(37.32/40) 


M209 G2 


YJR131W 


specific alpha- 

mannosidase 

(60.5/60) 


M53 A4 


YJR132W 


(115.4/9115) 


M208 F4 


YJR133W 


(23.1/33) 


M310E4 


YJR134C 


(77.80/98) 


M208E6 


YJR135C 


Required for 
maintenance of 
chromosomes and 
minichromosomes 
(26.32/36) 


M208 E7 


YJR144W 


(29.7/36) 


M208 CI 


YJR145C 


271-1042 Ribosomal 
protein RPS7B (YS6) 
(rp5) (Rat S4) (human 
S4)(RPS7Aand 
RPS7B code for 
identical proteins) 
(28.82/36) 


M209 A3 


YJR147W 


(39.49/49) 


M53 B4 


YJR148W 


Branched-Chain 
Amino Acid 
Transaminase 
(41.47/45) 


M209DI 


YJR153W 


(39.82/40) 


M208 B2 


YJRI54W 


(38.27/50) 


M208 B3 


YJR155W 


(31.79/40) 


M208 A4 


YJR156C 


Thiamine 

biosynthetic enzyme 
(37.43/50) 



M20Q F1 


YIR \f\\C 


PrAfAin until 

i ruic in wiin 
similarity to members 
of the 

Ybr302pVYcr007pVC 
os8pVCos9p family 
coded from 
subtelomeric region 
(42.26/42) 


M208 C3 


YKL001C 


adenylylsulfate kinase 
(22.35/33) 


M208B4 


YKL002W 


(16.72/36) 


M208 £1 


YKL006W 


528-815 probable 60S 
ribosomal protein 
L14EA (15.39/18) 


M209 D2 


YKL007W 


alpha subunit of 
capping protein 
(29.59/38) 


M324 C3 


YKL009W 


(26.07/40) 


M208 H5 


YKL011C 


cruciform cutting 

endonuclease 

(38.86/36) 


M208 H7 


YKL013C 


Arp Complex Subunit 
(18.84/30) 


M208 B5 


YKL018W 


(36.3/48) 


M208 A6 


YKL019W 


CAAX 

farnesyltransferase 
alpha subunit 
(34.87/45) 


M208E2 


YKL023W 


(30.58/33) 


M209 D3 


YKL024C 


uridine- 
monophosphate 
kinase (uridylate 
kinase) (22.47/34) 


M208 C5 


YKL026C 


(18.40/31) 


M208 B6 


YKL027W 


(49.38/60) 


M202C5 


YKL035W 


(55/60) 


M208 G3 


YKL040C 


(2872936) 


M208C4 


YKL041W 


(24.7/540) 


M208 D5 


YKL042W 


Component of the 
spindle pole body 

(AS\ t\A/A(Y\ 
{HKj.yjH/HV) 


M202 


YKL041W 


nutntivp trancrrintinn 

factor (40.47/55) 


M208D6 


YKL051W 


(38.94/47) 


M209 H6 


YKL052C 


(32.25/48) 


M58A1 


YKL055C 


(30.61/33) 


M58 B2 


YKL056C 


(18.40/20) 


M58 B3 


YKL059C 


(48.54/58) 


M59 E6 


YKL060C 


aldo!ase(39.52/39) 


M210E6 


YKL061W 


(12.54/16) 


M210F1 


YKL063C 


(18.40/30) 
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M210D3 


YKL065C 


Yeast endoplasmic 
reticulum 25 kDa 
transmembrane 
protein (22.69/30) 


M210H4 


YKL067W 


Nucleoside 
diphosphate kinase 
(16.94/28) 


M210B1 


YKL070W 


(18.7/29) 


M58C1 


YKL071W 


(28.37/45) 


M59 A5 


YKL074C 


involved in early pre- 
mRNA splicing j 
(58.00/60) 


M59 F5 


YKL075C 


(49.53/64) 


M59 G7 


YKL077W 


(43.23/55) 


M211C4 


YKL081W 


532-1565 Translation 
elongation factor EF- 
1 gamma (45.43/48) 


M210HI 


YKL087C 


cytochrome cl heme 
lyase (24.67/37) 


M58C2 


YKL088W 


(62.92/70) 


M210F4 


YKL090W 


(48.84/64) 


M210F6 


YKL093W 


(37.4/55) 


M59B1 


YKL094W 


(34.54/45) 


x>ro i n m 

MZlU VjL 


VI^l f\QA\\f 

I ivluv o w 


cell wall 

mannonrntein 

■ licit in yj L/i \j i. w ill 

(26.4/50) 


M211 E3 


YKLI03C 


vacuolar 

aminopeptidase yscl 
(56.57/64) 


MSO Art 


VIC I 1AAW 


aminotransferase 
mitochondrial 
(49.72/50) i 


M210G5 


YKL107W 


(34.1/40) 


M907 


I rvL I \jy w 


♦ rflncrrintinnij 1 
u dllod ipLlUllal 

activator protein of 
CYC1 (component of 
HAP2VHAP3 
heteroraer) (61.05/70) 


M210G6 


YKL116C 


(57.01/70) 


M210A3 


YKL119C 


25.2 kDa protein 
involved in assembly 
of vacuolar H(+) 
ATPase (23.68/34) 


M59C6 


YKL122C 


(18.40/20) 


M210H6 


YKL124W 


suppressor of SHR3 
(63.8/100) 


M210A7 


YKL132C 


(47.33/55) 


M210 B2 


YKL134C 


(84.73/98) 


M210B7 


YKL140W 


succinate 
dehydrogenase 
cytochrome b subunit 
(60.49/64) 



M210C2 


YKL142W 


mitochondrial 
ribosomal protein 
(242/36) 


M269A1 


YKL149C 


debranching enzyme 
(44.58/50) 


M213G1 


YKL150W 


NADH-cytochrome 
b5 reductase 
(33.33/38) 


M269A3 


YKL151C 


(37.10/49) 


M269D4 


YKL152C 


Phosphoglycerate 
mutase (27.20/35) 


M213G4 


YKL153W 


(18.7/30) 


M77 E6 


YKL154W 


(26.95/30) 


M269F7 


YKL156W 


354-599 40S 
ribosomal protein 
S27-1 (9.13/10) 


M213G2 


YKL159C 


(23.24/32) 


M213H3 


YKL160W 


(16.06/36) 


M269 F5 


YKL161C 


(47.66/52) 


M78 A8 


YKL163W 


Protein containing 
tandem internal 

repeats (35.86/40) 


M77 H3 


YKL167C 


16 kDa mitochondrial 
ribosomal large 
subunit protein 
(15.10/18) 


M213 A4 


YKL168C 


(80.77/50) 


M77 G6 


YKL170W 


mitochondrial 
ribosomal orotein 
L14 (15.39/16) 


M77 B8 


YKL171W 


(102.29/?) 


M213B6 


YKL172W 


(47.08/64) 


M77 A4 


I IvLi 1 / J W 




M269 A8 


YKL180W 


616-861 
(20 45/32^ 


M77 Dl 


YKL181W 


rihnie-nhn^nhjitp 

k luvov r vJUiiuiv 

pyrophosphokinase 
(47.08/50) 


M213 A3 


YKL183W 


(33.77/34) 


M77 A5 


YKL184W 


Ornithine 
(51 47/5H 


M78 A7 


YKL186C 


mRNA transport 
regulator (20.37/32) 


M269D1 


YKL189W 


(44/55) 


M77 G2 


YKL190W 


129-604 Type 2B 
protein phosphatase\ 
regulatory B subunit 
of calcineurin 
(19./4620) 


M78B4 


YKL191W 


(58.8/560) 


M269 H4 


YKL192C 


(13.78/14) 
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M7R HS 

irk 1 o 


I IVLl7Jv^ 


IntAraotc with onrl 

lnicnivis wiiii una 
mav hp a nrrcitivp 

may uc a |A/j1u vc 

regulator of GLC7 
which encodes type 1 
protein phosphatase 
(37.21/40) 


M77 B7 


YKL194C 


mitochondrial 
threonine-tRNA 
synthetase (50.85/51) 


M269 D7 


YKL195W 


(47.08/58) 


M213C2 


YKL206C 


(29.40/36) 


M213 C4 


YKL208W 


(29.92/38) 


M77H1 


YKL213C 


(78.68/70) 


M78 B3 


YKL214C 


(22.46/32) 


M213 D4 


YKL216W 


dihydroorotate 
dehydrogenase 
(34.65/40) 


M77 B6 


YKL217W 


carboxylic acid 
transporter protein 

Ill/lIIUlUg \ \j i .it 11 lyj) 


M77 F7 


YKI 91 RP 




M77 F8 


YKL219W 


Protein with 
similarity to 
subtelomerically- 

cutuucu pruiciiio 3ULI1 

as Cos5p Ybr302p 
Cos3pCoslpCos4p 
CosRn Cns6n Cm9n 

^VOOp ^/VJoUp V<Uo7p 

(44.88/50) 


M213E4 


YKL224C 


(13.56/16) 


M77 F7 


YKR001C 


putative GTP-binding 
protein\ similar to 

mammalian My 
11 tcuiuiiaticui lvtA 

proteins (77.47/80) 


M77F4 


YKR006C 


mitochondrial 
ribosomal protein 
YmL13 (30.38/35) 


M213F4 


YKR007W 


(20.45/36) 


M77 E3 


YKR013W 


Similar to plant PR-1 
class of pathogen 
related proteins 
(36.3/60) 


M78 G4 


YKR014C 


(25.77/32) 


M77 A9 


YKR0I8C 


(79.78/80) 


M214 Al 


YKR020W 


(18.25/34) 


M218G1 


YKR021W 


(100.76/110) 


M76 H3 


YKR022C 


(35.45/40) 


M214B5 


YKR023W 


(58.41/68) 


M214C7 


YKR025W 


(31.13/40) 


M75 A4 


YKR030W 


(30.14/32) 


M75A10 


YKR035C 


(23.46/23) 


M218B1 


YKR036C 


CCR4 associated 
factor (72.52/85) 


M76 F2 


YKR037C 


(32.48/40) 



M214E7 


YKR041W 


(27.61/36) 


M75 B10 


YKR043C 


(29.84/36) 


M76 G2 


YKR045C 


(21.04/30) 


M75C4 


YKR046C 


(31.26736) 


M76 A6 


YKR048C 


nucleosome assembly 
protein I (45.90/50) 


M75 C10 


YKR051W 


(46.09/48) 


M214D1 


YKR052C 


mitochondrial carrier 
protein (33.47/48) 


M214E5 


YKR055W 


ras homolog-GTP 
binding protein 
(32.12/48) 


M218F5 


YKR056W 


(67.98/67) 


M218E7 


YKR058W 


(52.91/80) 


M75 D10 

1V1 / J \J | \J 


YKR059W 

I IVI\VJ7 W 


translation in iti n tinn 

factor (43.56/50) 


M21R Dl 


1 IVIVUUU w 




M218 C2 


YKR061 W 

I IVIVUU 1 YV 


ni i tat iv*» 

mannosyltransferase\ 
tvne 2 membrane 
protein (46.86/58) 


M76 D4 


YKR062W 


Small subunit of 
TFIIE transcription 
factor (36.29/45) 


M2I8F7 


YKR066C 


Cytochrome-c 
peroxidase (39.74/39) 


M76D10 


YKR067W 


(81.84/43) 


M218D2 


YKR069W 


siroheme synthase 
(65.34/65) 


M214D4 


YKR070W 


(38.83/40) 


M214H6 


YKR072C 


sit4 suppressor 
(61.85/61) 


M75 C9 


YKR074W 


(17.26/20) 


M214 
B10 


YKR075C 


(33.80/48) 


M218E2 


YKR077W 


(40.04/50) 


M76F4 


YKR078W 


(64.46/64) 


M310C5 


YKR079C 


(92.21/100) 


M76E6 


YKR080W 


NAD-dependent 5 
10- 

methylenetetrahydraf 
olate dehydrogenase 
(35.31/40) 






M218A7 


YKR081C 


(37.87/52) 


M218E8 


YKR083C 


(14.66/35) 


M75 D3 


YKR085C 


22.3 kDa 
mitochondrial 
ribsomal large subunit 
protien YmL20\ 
homologous to LI 7 of 
E. coli (21.48/32) 


M218H4 


YKR087C 


(34.57/44) 


M218F8 


YKR091W 


(16.83/35) 
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M214C8 


YKR097W 


phosphoenolpyruvate 

carboxylkinase 

(60.5/65) 


M202 H5 


YKR099W 


(89.32/110) 


M76F3 


YKR101W 


repressor of silent 
mating loci 
(74.69/35) 


M75C2 


YLL002W 


(48.07/48) 


M218C6 


YLL006W 


mitochondrial outer 
membrane protein 
(46.97/60) 


M218C7 


YLL007C 


(73.28/75) 


M218G8 


YLL009C 


(7.626/10) 


M79 D2 


YLL011W 


nucleolar snRNP 
protein (53.9/55) 


M80 E3 


YLL012W 


(63.14/63) 


M219E1 


YLL019C 


protein kinase • 
homolog (81.10/90) 


M220 F5 


YLL022C 


(42.48/53) 


M220 Bl 


YLL026W 


heat shock protein 
104 (99.99/99) 


M219F1 


YLL027W 


(27.61/40) 


M79 G3 


YLL028W 


(64.57/63) 


M219H7 


YLL033W 


(25.41/40) 


M219G1 


YLL035W 


(69 63/801 


M79H3 


YLL036C 


RNA splicing factor 
(55.46/64) 


M219H5 


YLL039C 


ubiquitin 
(41.94/50) 


M219A8 


YLL041C 


Succinate 
dehydrogenase 
(ubiquinone) iron- 
suiiur proicui suuunii 
(29.39/34) 


M219H1 


YLL043W 


Suppressor of 
tpslVfdpi and 
member of the MIP 
family of 
transmembrane 
channels\ may be 

nivuivcu in giyt-crui 

efflux (73.7/81) 


M80 D5 


YLL045C 


Ribosomal protein 

I\xL/*»D ^1 pO J y I LiJ ) 

(human L7a) (mouse 
L7a) (rat L7a) 
(RPL4A and RPL4B 
code for nearly 
identical proteins) 
(28.29/36) 


M80F1 


YLL050C 


194-611 Cofilin actin 
binding and severing 
protein (15.84/30) 


M80 D9 


YLL056C 


(32.81/32) 



M79G1 


YLL058W 


(63.46764) 


M79C4 






M219 A7 


YI ROftSW 


(SO M/AOS 

\J\J.OXJ\J\Jj 


M79 E9 


yi Rnn/?p 


l wo-componeni 

cicmnl tnincHnppr that 

with Sin In repiilate^ 
osmosensing MAP 
kinase 

cascade(suppressor of 
sensor kinase) 
(78.45/78) 


M79E4 


YLR009W 


(22/32) 


M219D4 


YLR010C 


(17./6330) 


M219D5 


YLR011W 


(21.1/230) 


M219D1 


YLR015W 


(55.66/64) 


M219D2 


YLR016C 


(22.47/40) 


M219D3 


YLR017W 


Protein that regulates 
ADH2 eene 
expression (37.18/48) 


M219E5 


YLR019W 


(43.78/50) 




YI 

I LrwZZV^ 


[Z I.JJ/JO) 


M80A6 


YLR026C 


Sed5p is a t-SNARE 
(soluble NSF 
aiiacnnicni proiein 

rprpntor^ rpniiir#»H in 

IVtsVpiUl J iv^UUw 111 

ER to Golei transnort 
(37.43/25) 


M219F5 


YLR027C 


aspartate 
aminotransferase 
cytosolic (47.55/50) 


M79 F8 


YLR029C 


Ribosomal protein 
RPL13A(YL10A) 
(rat LI 5) (22.47/30) 


M219F8 


YLR030W 


(29.04/40) 


M80 C2 


YLR031W 


(20.57/32) 


M219F3 


YLR033W 


(55.33/55) 


M219F6 


YLR036C 


(22.46/33) 


M80B10 | 


YLR037C ! 


(13.67/13) 


M223 El | 


YLR040C 


(24.67/38) 


M82 C6 


YLR043C 


thioredoxin 
(11.46/12) 


M81 F7 


YLR044C 


pyruvate 

decarboxylase 

(61.96/62) 


M82 D6 


YLR051C 


(23.90/30) 


M222 G7 


YLR053C 


(11.91/22) 


M82C10 


YLR054C 


(56.45/56) 


M223 Bl 


YLR055C 


transcription factor 
(66.35/70) 


M81 D2 


YLR056W 


C-5 sterol desaturase 
(40.36/55) 


M81 H3 


YLR057W 


(93.5/98) 
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M81 D5 


YLR058C 


serine 

hydroxymethyltransfe 
rase (51.62/55) 


M82 E6 


YLR059C 


(29.62/30) 


M81 H7 


YLR060W 


Phenylalanyl-tRNA 
synthetase alpha 
subunit cytoplasmic 
(65.56/65) 


M82 H8 


YLR061W 


402-755 
(13.42/28) 


M222 A5 


YLR066W 


signal peptidase 
subunit (20.45/34) 


M222 H3 


YLR073C 


(22,03/34) 


M81 E5 


YLR074C 


(18.39/28) 


M222 A6 


YLR075W 


Ubiquinol- 
cytochrome C 
reductase complex 
subunit VI requiring 
protein (24.42/33) 


M82 A8 


YLR076C 


(15.43/16) 


M222 H7 


YLR077W 


(64.24/67) 


M81 Dl 


YLR079W 


P40 inhibitor of 
Cdc28r>Clb5 nrotein 
kinase complex 
(31.45/50) 


M223 G3 


YLR082C 


Smc4 nrotein member 
of SMC family 
(43.25/55) 


M222 B6 


YLR083C 


integral membrane 
protein\ p24a protein 
(73.40/90) 


M222B4 


YLR089C 


(65.25/65) 


M81 G5 , 


YLR090W 


Homolog of E. coli 
DnaJ closely related 
to Ydjlp (50.6/60) 


M81H6 


YLR091W 


(32.34/40) 


M222 B8 


YLR093C 


(27.64/39) 


M223H2 


YLR097C 


(37.87/52) 


M81 H5 


YLR098C 


DNA binding 
activator (71.3 1/75) 


M222 D6 


YLR099C 


(43.47/48) 


M82 C8 


YLR100W 


(38.38/?) 


M81 All 


YLR102C 


(29.28/45) 


M82F1 


YLR103C 


omosomal DNA 
replication initiation 
protein (71.53/?) 


M222 E6 


YLR107W 


(44.55/48) 


M222 D8 


YLR109W 


(19.47/38) 


M81 G4 


YLR113W 


mitogen-activated 
protein kinase (MAP 
kinase) (47.96/60) 


M81 A6 


YLR1 14C 


(84.07/100) 


M223D1 


YLRI19W 


suppressor of rna 1 - 1 
mutation (23.54/33) 
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M222 D7 


YLR124W 


(12.65/16) 


M222 F8 


YLR125W 


(15.07/40) 


M82 A2 


YLR127C 


APC (anaphase 

nromotin** eo■mnlf»Y^ 

component (93.86/94) 


M82 D7 


YLR131C 


activator of CI IPI 
expression (84.73/40) 


M222E7 


YLR132C 


(31.93/40) 


M221 A3 


YLR137W 


(40.48/52) 


M84 C6 


YLR139C 


(70.76/70) 


iviou \JZf 


VI D 1 A 1 \1/ 
I LtK.141 W 


Upstream activation 
factor subunit 


M221 E6 


YI R149W 


proline oxidase 
(52 47/60^ 


M84C2 


YLR144C 


Identified a<i an 
activitv nece*warv for 
actin polymerization 
in permeabilized cells 
(85.72/90) 








M79E4 


YLR009W 


(22/32) 


M219D4 


YLR010C 


(1776330) 


M219D5 


YLR011W 


(21.1/230) | 


M219D1 


YLR015W 


(55.66/64) 


M219D2 


YLR016C 


(22.47/40) 


M219D3 


YLR017W 


Protein that regulates 
/KVrLi gene 
expression (37.18/48) 


M219E5 


YLR019W 


(43.78/50) 


M0 10 PC 




(27.53/38) 


M80 A6 


YLR026C 


Sed5p isat-SNARE 
(soluble NSF 
attachment protein 
receptor) required in 
errs, iu vjuigi uuusporu 
(37 43/25> 


M219 F5 


YLR027C 


asoartate 
aminotransferase 
cytosolic (47.55/50) 


M79 F8 


YLR029C 


Ribosomal protein 
RPL13A(YL10A) 
(rat L15) (22.47/30) 


M219F8 


YLR030W 


(29.04/40) 


M80C2 


YLR031W 


(20.57/32) 


M219F3 


YLR033W 


(55.33/55) 


M219F6 


YLR036C 


(22.46/33) 


M80B10 


YLR037C 


(13.67/13) 


M223E1 


YLR040C 


(24.67/38) 


M82 C6 


YLR043C 


thioredoxin 
(11.46/12) 
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M81 F7 


YLR044C 


pyruvate 

decarboxylase 

(61.96/62) 


M82 D6 


YLR051C 


(23.90/30) 


M222 G7 


YLR053C 


(11.91/22) 


M82C10 


YLR054C 


(56.45/56) 


M223B1 


YLR055C 


transcription factor 
(66.35/70) 


M81D2 


YLR056W 


C-5 sterol desaturase 
f40 36/55^ 


M81H3 


YLR057W 


(93.5/98) 


Mxl OS 




serine 

hydroxymethyltransfe 
rase f5I 62/55) 


M82 E6 


YLR059C 


(29 62/30^ 


M81 H7 


YLR060W 


Phenvlalanvl-tRNA 
synthetase alpha 
subunit cytoplasmic 
(65.56/65) 


M82 H8 


YLR061W 


402-755 
(13.42/28) 


M222 A5 


YLR066W 


signal peptidase 
subunit (20.45/34) 


M222 H3 


YLR073C 


(22.03/34) 


M81 E5 


YLR074C 


(18.39/28) 


M81 E5 


YLR074C 


(18.39/28) 


WlZZZ AO 


YLKU/3W 


Ubiquinol- 
cyiocnronie \— 

rpHnr'tncf rnmnl^Y 
ICUUtlaiC CUIIipiVA 

subunit VI reauirinp 

OUl/UIIU T 1 1 v\JUU Ulh 

protein (24.42/33) 


M222 A6 


YLR075W 


Ubiquinol- 
cytochrome C 
reductase com n lex 
subunit VI requiring 
protein (24.42/33) 


M82 A8 


YLR076C 


fl 5 43/16) 


M222 H7 


YLR077W 


(64.24/67) 


M223 G5 


YLR077W 


(64.24/60) 




VI R070W 


P/4fl inhihitnr nf 

r*iu lnniuiior oi 
CHc28n-PlhS nmtein 

kinase complex 
(31.45/50) 


M223 G3 


YLR082C 


Smc4 protein member 
of SMC family 
(43.25/55) 


M222 B6 


YLR083C 


integral membrane 
protein\ p24a protein 
(73.40/90) 


M222 B4 


YLR089C | 


(65.25/65) 


M222B4 


YLR089C 


(65.25/65) 


M81 G5 


YLR090W 


Homologof E. coli 
DnaJ closely related 
to Ydjlp (50.6/60) 



M81 H6 


YLR091W 


(32.34/40) 


M81H6 


YLR091W 


(32.34/40) 


M222B8 


YLR093C 


(27.64/39) 


M223 H2 


YLR097C 


(37.87/52) 


M81 H5 


YLR098C 


DNA binding 
activator (71.31/75) 


M222 D6 


YLR099C 


(43.47/48) 


M82 C8 


YLR100W 


(38.38/?) 


M82 C8 


YLR100W 


(38.38/7) 


M81 All 


YLR102C 


(29.28/45) 


M82 Fl 


YLR103C 


omosomal DNA 
replication initiation 
protein (71.53/?) 


M222 E6 


YLR107W 


(44.55/48) ! 


M222 D8 


YLR109W 


(19.47/38) 


M81 G4 


YLR113W 


mitogen-activated 
protein kinase (MAP 
kinase) (47.96/60) 


M81 A6 


YLR114C 


(84.07/100) 


M81 A6 


YLR114C 


(84.07/100) 


M223 Dl 


YLR119W 


suppressor of ma 1-1 
mutation (23.54/33) 


M222 D7 


YLR124W 


(12.65/16) 


M222F8 


YLR125W 


(15.07/40) 


M82 A2 


YLR127C 


APC (anaphase 
promoting complex) 
component (93.86/94) 


M82 D7 


YLR131C 


activator of CUP 1 
expression (84.73/40) 


M222 E7 


YLR132C 


(31.93/40) 


M221 A3 


YLR137W 


(40.48/52) 


M84 C6 


YLR139C 


(70.76/70) 


\AQfi no 


VI R 1 A 1 W 
I LJvl** 1 W 


upstream acnvauon 

fAtf*tAf* ci i hi in it 

(40 04/55) 


M221 E6 


YLR142W 


proline oxidase 
(52 47/60) 


M84C2 


YLR144C 


Identified as an 
activity necessary for 
actin polymerization 
in permeabilized cells 
(85.72/90) 


M221 F6 


YLR150W 


(30.14/42) 


M255 H6 


YLR151C 


(37.43/52) 


M84 G3 


YLRI53C 


acetyl-coenzyme A 
synthetase (75.16/75) 


M221 G4 


YLR155C 


nitrogen catabolite- 
regulated cell-wall L- 
asparaginase II 
(39.85/50) 
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M221 A2 


YLR160C 


nitrogen catabolite- 
regulated cell-wall L- 
asparaginase II 
(39.85/50) 


M84 A8 




x 1 o.jy/ ly) 


M22IB1 


YLR167W 


ubiquitin 
(16.83/16) 


M221 B2 


YLR168C 


(25.33/35) 


M86G8 


YLR172C 


S-adenosylmethionine 

(AaoMetj-dependent 

methyl transferase of 

diphthamide 

o I ohy nines is 

("33 03/401 


M224F1 


YLR175W 


major low affinity 55 
kDa 

Pen tromere\/m icrabi h 

WIIM UIJIV1 V V 111 Iwl UVUU 

ule binding protein 
(53.24/60) 


M221C2 


YLR176C 


(89.24/96) 


M86 H5 


YLRI78C 


suppressor of cdc25 
(24.12/38) 


M221 H4 


YLR179C 


(22.14/33) | 


M221 F5 


YLR180W 


S-adenosvlmethionine 
synthetase (42.13/48) 


M221E4 


YLR186W 


(27.83/36) 


M84 A7 


YLR187W 


(112.97/114) 


M84 D8 


YLR188W 


ATP-binding cassette 

( A RP1 tmncnnrtpr 

fkmilv mem her 
(76.56/76) 


M84 H9 


YLR189C 


H31 &\P} 


M84D11 


YLRI90W 


(54.12/70) 


M84G1 


YLR191W 


Peroxisomal 
membrane protein 
that contains Src 

domain (42.57/45) 


M221 F3 


YLR193C 


(19.38/30) I 


M84 B7 


YLR195C 


N-myristoyl 
transferase (50.08/32) 


M84A10 


YLR197W 


homology to 
microtubule binding 
proteins and to 

A7UJOJ J.CUb 

(55.55/55) 


M221 DI 


YLR199C 


(24.23/36) 


M221 E2 


YLR200W 


Polypeptide 6 of a 
Yeast Non-native 
Actin Binding 
Complex homolog of 
a component of the 
bovine NABC 
complex (12.65/18) 



M84D4 


YLR20IC 


(28.63/40) 


MM / 


I LKzUJU 


Protein involved in 

mahmhnn A f PHY 1 

rnaiunuion 01 v^l^ a i 
nnH POR mRNA 
f47 99/481 


M224 H9 


YLR206W 


(67 54/761 


M86 F3 


YLR208W 


cytoplasmic protein 
involved in relase of 
transport vesicles 
from the ER 
(32.78/34) 


M84 E4 


YI R9AQP 




M84 D7 


YT R9I IP 


Si S 41/9 V* 


iTiiiM no 


YT R91^P 


S4fi 4S/^41 


M221 El 


YI R91 SP 




M86 G3 


yi R9 i fir 


o PvplrtnHi tin r*ot atari 

a lyviupniiin retaiea 

to f hp mammalian 
iv» Lilly mm i 1 umiiqii 

CyP-40\ physically 
interacts with RPD3 
<>ene nroduet 
(40.84/48) 


M84 A6 


YLR218C 


(16.53/17) 


M84D10 


YLR221C 


(24.23/45) 


M84 D3 


YLR224W 


(40.7/40) 


M84 F7 


YLR227C 


(54.26/12) 


M85D4 


YLR243W 


(30.03/40) 


M22S R2 


YI R948W 


Q a r i n p\/tfi rpnn i n & 

oci me v uu cuiiinc 

protein kinase 
(67.21/100) 


M226 D8 


YT R2S4P 


(7ft 89/141 


M85 CI 


YLR255P 


(XT. 90/901 


M83H2 


YLR257W 


(35.42/?) ! 




YT R9SRW 


vjiyLugcn synuiase 

/T IDP-crliirwcA— ctar/»K 
\_ \J u r •jjiuvK/oC^-o lai vi I 

ffluco*»vltran^fer»«;e1 
(77.66/78) 


M85 F4 


YLR259C 


heat shock protein 60\ 
chaperonin protein 
(62.95/65) 


M274 E6 


YLR260W 


(75 68/78^ 


M85 C7 


YLR261C 


Ras-like flTP hinHinp 
protein (11.91/20) 


M85 G2 


YLR265C 


(37.65/37) 


M85 G4 


YLR267W 


(62.81/64) 


M85 B6 


YLR268W 


Synaptobrevin (v- 
SNARE) homolog 
present on ER to 
Golgi vesicles 
(23.65/33) 


M226 E8 


YLR270W 


(38.61/48) 


M85E1 


YLR271W 


(30.35/40) 
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M83 B3 


YLR273C 


Protein similar to 






Gac 1 p a putative type 






1 protein phosphatase 






targeting subunit 






(71.31/45) 


M85 C6 


YLR276C 


(65.47/70) 


M85F1 


YLR279W 


(14.3/20) 


M85 C2 


YLR280C 


(12.79/20) 


M225 E5 


YLR283W 


(34 65/35) 


M85D6 


YLR284C 


(30.83/37) 


M85 A9 


YLR286C 


Fndnchitina<;p 






(61 85/66) 


M??S Fl 






M265 F6 




invrilvpH in 

UIVUIVCU III 






checknoint control 






and DNA repair 






(52.27/60) 


M225 F5 


YLR290C 


(30 50/36) 


M225 F6 


YLR291C 


nepativp rpoulator of 






GCN4 expression 






(41.94/56) 


M226F7 


YLR300W 


Ex o-l 3 -beta - 






glucanase (49.49/49) 


M83D2 


YLR303W 


(48.95/7) 


M225 G6 


YLR307W 


(33.22/51) 


M225 A6 


YLR314C 


Component of 1 0 nm 






filaments of mother- 






bud neck (57.23/80) 


M85 B8 


YLR316C 


(17.96/28) 


M85B4 


YLR321C 


(46.89/60) 


M226 A7 


YLR323C 


(28.52/38) 


M225 D8 


YLR324W 


(57.64/98) 1 


M88 F8 


YLR332W 


Protein required for 






mating (41.47/55) 


M88F3 


YLR336C 


(98.92/98) 


M88 El 


YLR339C 


(20.26/25) 


M88 G8 


YLR340W 


60S ribosomal protein 






P0 (L10E). (34.43/36) 


M88 A5 


YLR345W 


(56.1/64) i 


M88 D10 


YLR349W 


(18.59/50) 


M228C1 


YLR350W 


(23.87/33) 


M88F2 


YLR351C 


(32.04/38) 


M88 B5 


YLR353W 


(66.44/80) 


M88 E6 


YLR354C 


Transaldolase enzyme 






in the pentose 






phosphate pathway 






(36.88/45) 


M228E2 


YLR359W 


Adenylosuccinate 






Lyase (53.13/68) 


M88 C5 


YLR361C 


(63.61/75) 


M88 H7 


YLR363C 


(24.01/34) 


M230 H3 


YLR369W 


(72.48/64) 
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M88 E5 


YLR377C 


fructose- 1 6- 

bisphosphatase 

(38.31/45) 


M333 E4 


YLR396C 


(76.04/78) 


M230 D7 


YLR412W 


(30.35/40) 


M89 A2 


YLR423C 


(45.90/50) 


M89 D5 


YLR426W 


152-1052 

if JO) 




VI 

I Lil\.*# J 1 \+ 


(AO ttAKO 


MftQ Al 


vi XiA'xow 

I LKtJZ W 


\j /.Oh/ j 1 ) 


M231 E2 


YLR433C 


Calcineurin subunit 
A\ type 2B protein 
sennevtnreonme 
phosphatase catalytic 
subunit A 1\ 

fvtnnlpcinir 
wjr IUJJ laolilll* 

(60.86/61) 


M89 G6 


YLR435W 


(27.5/36) 


MftQ Pft 






MftQ A 1 


VT RAlftW 


f\^T% ith t>1 A 

orniuiuic 

dm inouansrerase 

(*46 75/46) 


M229 HI 


YLR439W 


Mitochondrial 60^ 
ribosomal nrotein T>i 
(35.2/45) 


M89C4 


YLR441C 


Ribosomal protein 
analogous to rat S3A 
(28.08/38) 


M231 Bl 


YLR446W 


(47,74/50) 


M89 D4 


YLR449W 


C43 23/45) 


M229 B2 


YLR455W 


(33 55/45) I 


M89 D3 


YLR456W 


(22.55/22) 


1V1X.X7 I 1Z. 


YT R4S7C 




M229 A6 


YLR460C 


(41.49/50) 


M89 H8 


YLR46IW 


member of the 
senpauperin 
proteinVgene family 

(see Opnp tIaqc PATH 

(13.31/13) 


M231 CI 


YLR462W 


(22.33/34) 


M89 E3 


YLR464W 


793-930 
(23.87/23) 


M231 C2 


YML004C 


lactoylglutathione 
lyase (glyoxalase I) 
(35.89/48) 


M89 F3 


YML005 
W 


(50.93/50) 


M89F4 


YML006C 


(85.27/100) 


M231 B4 


YML007 
W 


jun-like transcription 
factor (71.61/80) 
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M89C7 


YML008C 


S- | 
adenoslymethionine: 
delta 24- 

methyltransferase 
(42.26/50) 


M89 G3 


YML011C 


(19.50/20) 


M231C3 


YML012 
W 


Component of the 
COPII coat of certain 
ER-derived vesicles 
(23.32/32) 


M231 H5 


YML014 
W 


(30.8/38) 


M89E1 


YML016C 


serine-threonine 
phosphatase Z 
(76.25/76) 


M89 D6 


YML028 
W 


Thiol-specific 
antioxidant (2 1.67/32) 


M231 Dl 


YML032C 


(55.47/63) 


M89 B5 


YML034 
W 


(72.37/72) 


M231 El 


YML038C 


(48.65/49) 


M89B4 


YML040 
W 


(48.51/55) 


M89 C5 


YML041C 


(30.83/40) 


M229F4 


YML042 
W 


Carnitine O- 
acetyltransferase 
peroxisomal and 
mitochondrial 
(73.81/90) 


M231 A7 


YML046 
W 


RNA splicing factor 
associated whhUl 
snRNP (69.3/83) 


M92B2 


YML048 
W 


Extracellular Mutant 
(44.44/50) 


M90D5 


YML050 
W 


(34.32/40) 


M227 F7 


YML053C 


(23.45/36) 1 


M90 Al 


YML054C 


Cytochrome hi FT — 
lactate cytochrome-c 
ox ido reductase] 
(65.04/65) 


M90C2 


YML055 
W 


(19.69/20) 


M92C7 


YML060 
W 


43-kDa 8-oxo- 
guanine DNA 
glycosylase 
(41.47/50) 


M90B1 


YML061C 


5' to 3* DNA helicase 
(94.52/95) 


M227 D2 


YML062C 


(43.25/64) 


M90 H4 


YML064C 


(26.98/27) 
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M90 F5 


YML065 
W 


120-kDa (largest) 
subunit of origin 
recognition complex 

l<JK>V/\ snOWS 

homology to Cdc6p 
i_>uciop anu oil jp ano 
to proteins from K. 
lactis S. pombe and 
humans (100.65/100) 


M90 ri 


i sviLi\j\)y 

w 


oinos to catalytic 
subunit of DNA 

nolvmpracA alnho 

(Pol lp) (60.83/65) 


M90 E2 


W 




M90 F2 


YMI 07R 

w 


cyciopmiino 

( cvcln<5noriT>-Qf»i , i«rriv<* 

proline rotamase-3) 
(20.13/20) 


M227 A4 


YML079 
W 


(22.22/33) 


M227 B5 


YML080 
W 


(46.64/55) 


M92E1 


YML085C 


142-1460 alnha- 
tubulin (49.38/65) 


M333 H4 


YML095C 


(23.13/34) 1 


M227 A7 


YML098 
W 


TFIID subunit 
(18.48/33) 


M90 B4 


YML101C 




M92 G5 


YML102 

w 


|JUv oUULUlil Ul U1C 

yeast omatin 
Assemblv Factor- 1 

i lujvillvlT k UVivl 1 

(CAF-IH51 59/55) 


M90 B6 


YML1 10C 


(33.80/40) 


M90 B9 


YML1 13 
W 


datin an 

WW III Ull 

oligo(dA).oligo(dT> | 
binding protein 
(27.49/30) 


M90G1 


YML114C 


(56.13/60) 


M92 B3 


YML115C 


Vanadate resistance 
protein (58.88/64) 


M202 B6 


YML128C 


(56 46/64) 


M92 A7 


YMR002 
W 


(17.37/28) 


M91 Al 


YMR004 
W 


Protein required for 
sorting proteins to the 
vacuole (56.32/48) 


M233 A7 


YMR009 
W 


(19.8/33) 


M91 C3 


YMR014 
W 


(57.2/57) 



WO 99/51620 



PCT/US99/07334 



M310 A6 


YMR015C 


cvtnr.hromp P4S0 

Vjr IUMU WHIG I"JU 

involved in C-22 
denaturation of the 
ereosterol side-chain 
(59.21/59) 


M234 E7 


YMR017 
W 


DBF2 Interacting 
ProteinV SNAP 25 
homolog (43.78/46) 


M91 Bl 


YMR020 
W 


(55.99/50) 


M93C2 


YMR021C 


metal-binding 
transcriptional 
activator (45.90/55) 


M91 D3 


YMR022 
W 


ubiquitin conjugating 
enzyme (18.36/32) 


M234 D6 


YMR024 
W 


(43 01/43) 


M91 B5 


YMR025 
W 


(32.56/40) 


M234B4 


YMR030 
W 


(41.47/50) 


M93C1 


YMR035 
W 


Inner membrane 
protease 
(mitochondrial 
protein) (19.58/32) 


M234H2 


YMR036C 


(60.97/64) 


M234C4 


YMR037C 


zinc finger protein 
(77.47/100) 


M233 C5 


YMR038C 


(27.42/33) 


M234 H8 


YMR041C 


(26 88/48) 


M233 
BIO 


YMR042 
W 


Regulator of arginine- 

resnonsive oenpc with 

* vopviioi V V gVlltO >Vlul 

ARG8 1 and ARG82 
(19.58/34) 


M93 Dl 


YMR043 
W 


outative 
transcriptional 
activator of alpha- 
specific genes 
(31.57/40) 


M234A3 


YMR044 
W 


(52.46/98) 


M93 G4 


YMR046C 


(48.43/60) 


M9I E5 


YMR048 
W 


(34.98/35) 


M91 El 


YMR051C 


(48.43/48) 


M93 B6 


YMR055C 


(33.69/40) 


M91 Fl 


YMR058 
W 


multicopper oxidase 
(70.07/60) 


M234 A8 


YMR063 
W 


(26.4/33) 


M234F10 


YMR065 
W 


(55.55/64) 


M234H1 


YMR066 
W 


(98.89/100) 
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M234 D3 


YMR067C 


(45.79/45) 


M234 F4 


I iviivvoo 

w 


(AdZ Q7/Sfi\ 
\**0.y tfJ\J) 


M233 G5 


w 




M234 A7 


YMR070 
W 


unknown functionA 2 
Cvs2-His2 zinc 
fingers at c- terminus 
glutamine and 
asparagine rich. 
(54.01/54) 


M234 B8 


YMR071C 


H8 40/18) i 


M93 C8 


YMR073C 


(22.14/30) 


M234 A2 


YMR074C 


\ 1 J.70/XJ J 


M234 G4 


YMR075 

w 


f75 45/80^ 

^ i J SyJl OU j 


M91 F4 


YMR077r 




M303 E4 


YMR079 

w 


166-1071 

phosphatidylinositol 
transfer protein 
(33.55/35) 


M255 D7 


YMR080C 


putative helicase 
(106.84/100) 




I IVl IvUO 1 \* 


\J I .zlfDKJ) 


M234 F9 


YMR086 
W 


(105.71/115) 


M234 C2 


I lYIIVVJOOV^ 




M93 C3 


YMR089C 


mitochondrial 
membrane ATPase of 
the 

CDC48VPAS 1VSEC1 
8 (AAA) family 


M234 A5 


YMR090 
w 

w 


(25.08/33) 


M234 B6 


YMR091C 


(47.88/64) 


M234 C7 


YMR092C 


Protein localizes to 
aciin conical patcnes. 

Pmhahlp hinHtncr citp 
i muauic uuiviuig one 

on act in lies on front 
surface of subdomain 
3 and 4 (67.68/75) 


M91 B6 


YMR093 
W 


(56.54/56) 


M242A1 


YMR096 
W 


Snooze: stationary 
phase-induced gene 
family (32.78/46) 


M242 C2 


YMR097C 


(40.40/44) 


M242 A3 


YMR098C 


(67.45/70) 


M241 D4 


YMR099C 


(32.70/45) 


M112D6 


YMR101C 


(37.76/45) 


M242 B7 


YMR102C 


(91.77/98) 


M242BI 


YMR104C 


protein kinase 
(74.50/98) 
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M242D2 


YMR105C 


Phosphoglucomutase 
(62.62/62) 


M107 D3 


YMR106C 


(69.22/90) 


M242 D5 


YMR108 
W 


acetolactate synthase 
(75.68/85) 


M107 A8 


YMR1UC 


(50.85/60) 


M107C1 


YMR1 12C 


(14.44/20) | 


M242E2 


YMR113 
W 


(47 08/48, i 


M112E3 


YMR1 14C 


(40 51/55^ 


M112F5 


YMR116C 


811-1233 

(35.2738) 


M242 E8 


YMR1 19 

w 




M112F3 


YMR121C 


(22.47/38) 


M107 G5 


YMR123 
W 


(13.53/30) 


ivii iz to 


w 


/ 1 ni ovi /ii f\\ 
(IUJ.04/I IU) 




I MKlZJ 

w 


transcriptional 
activator or glycolytic 

npnpQ fQA AQfQA\ 


M242E1 


YMR127C 


Protein involved in 
silencing HMR 
nonioiogous io 
acetyltransferases 
H7 21/451 


M107F4 


YMR130 
W 


(33.33/40) 


M242 F5 


YMR131C 


(56.24/75) 


M107 E6 


ymr n?r 




M242 F7 


YMR133 
W 


Meiosis-specific 

rp^nmninQiinn nana 
(ClrUIIlUlUallUU gCIIC 

(47.96/47) 


M242 G8 


YMR134 
W 


(26.28/34) 


Ml 12 F2 


YMP I^S 
W-A 




M112 C53 


I IVIJA. 1 j\j 

w 


. / 1/OUJ 


M242 G5 


YMP 1 Tft 

I IVI Iv 1 JO 

w 


vj i r-Dinuing proicin 
(21.12/31) 




YMR 1 ^0 

w 


pruicin Kinase mat 
phosphorylates the 
meiotic activator 
IME1 (40.81/50) 


M242 G7 


YMRI40 
W 


(53.9/59) 


Ml 12 Gt 


YMR142C 


407-1002 
(22/38) 


M107 H3 


YMR144 
W 


(3777350) 


M242 G6 


YMR147 
W 


(24.64/35) 
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M107F7 


YMR148 
W 


(16.49/30) 


M242 G3 


YMR152 
w 


(40J6/52) 


M242H1 


YMR157C 


(28.08/32) 


M242 H2 


YMR158 
W 


(17.16/28) 


M242 B5 


YMR159C 


Protein homologous 
to human Sin3 
complex component 
SAP 18 possible 
coiled-coil protein 
(16.53/26) 


M242 H6 


YMR161 
W 


Homologous to E coli 
dnaJ protein 
(24.75/34) 


M242 A8 


YMR170C 


aldehyde 
dehydrogenase 

/"V T A r\/T»\ i \ til f 

(NAD(Pr*) likely 
cytosolic (55.69/62) 


\A1A1 A A 

M242 A4 


YMR173 
w 


flocculent specific 
protein\ contains >35 
repeats of the amino 
acid sequence 

l^U^lvNJLJO I VJO 

(47.41/55) 


M94? no 


YMR 177 

I 1V1IV1 / / 

w 


\DO.Z. l/JO) 




YMR 1 751 

I IVilvl /o 

w 




M242 B4 


YMR180C 


(35.23/49) 


M242 A7 


YMR183C 


(32.48/46) 


M242 B8 


YMR184 j 

\i/ 
w 


(21.89/20) 


M237 F4 


YMR197C 


Vtilp 
(23.90/34) 


MIU4 CI 


YMK201C 


1 12-1200 

(Af\ 09/^ fl\ 


M237H2 


YMR203 
w 


Mitochondrial outer 
membrane protein\ 
forms the outer 
mciiiuidJic mipun 

channel (42.68/48) 


M237 G4 


YMR205C 


phosphofructokinase 
beta subunit 
(105.52/125) 


M237C1 


YMR209C 


(50.30/55) 


M104C3 


YMR211 
W 


(52.46/55) 


M104 F4 


YMR213 
W 


(65.01/75) 


M96 F6 


YMR214 
W 


dnaJ bomolog 
(44.55/48) 
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M237D1 


YMR217 
W 


GMP synthase 

\J l .OU/J f ^ 


M104A4 


YMR220 
W 


48 kOa 

Phosphomevalonate 
kinase (49.72/62) 


M104 E5 


YMR222C 


(24.56/40) 


M J 1 U DO 


YMK224C 


Protein required for 
double-strand break 
repair and meiotic 
recombination 
(76.25/80) 


M104E1 


YMR225C 


206-444 
Mitochondria] 
ribosomal protein 

MR PI 44 /Yml ,44^ 
HO 89/1 4^ 


M104D3 


YMR227C 


TFIID subunit 
(64 93/65^ 


M104B4 


YMR228 
W 


Mitochondrial RNA 
nolvmerase 
specificity factor 
(37.62/40) 


M104F1 


YMR233 
W 


(24.97/25) 


M96 H3 


YMR235C 


(44.80/55) 


M237 B5 


YMR237 
W 


(79 75/88^ 


M237C7 


YMR239C 


Ribonuclease III 
(51.84/58) 


M237 Fl 


YMR741 

w 




M237 A4 


YMR744P 
-A 






YMR944 

w 




M202 D6 


YMR246 
W 


long-chain fatty acid- 
Co A licasp and 
synthetase 4 
(76.45/98) 


M202C6 


YMR250 
W 


(64 46/15) 


M237 D2 


YMR251 
W 


(40 47/48} 1 


M917 R4 




H/l 77/1 8% 
\lH. f if lo) 


M104 B7 


YMR255 
W 


(20.79/36) 


M237 C4 


YMR260C 


Translation initiation 
factor elFelF-lA 
(16.86/21) 


M237 E6 


YMR262 
W 


(34.54/48) 


M237 F7 


YMR263 
W 


(22.22/30) 
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M104D8 


YMR264 

wV 


(22.44/30) 


M104F3 


YMR267 
W 


mitochondrial 

inorganic 

pyrophosphatase 

(1A 71 rtJIN 


M237 F5 


YMR269 
w 

w 


(15.73/25) 


M104B6 


YMR270C 


Upstream activation 
iactor suDunu 
(40.28/55) 


IV! 1 V*T VJ 1 


YMR771P 


wroiaie 

phosphoribosyltransfe 
rase 2 (25.00/40) 


M717 F9 


YMR774P 




M237E4 


YMR276 
W 


ubiquitin-like protein 
(41.14/42) 


M237 G6 


YMR278 

W 


(68.53/75) 




I IYLKZo 1 

W 






I MKio/L 


basic hydrophilic 67.5 
kDa protein 


MQ7 Rl 




iniudior m em I on in e 
tRNA 2'-0-ribosyi 

nhnQnhatp tmncfpracp 

(56.46/56) 


M97 E5 


YMR285C 




M274 D7 


YMR7R8 

w 




M97 Al 


YMR289 
W 


(41.35/40) 


M97H1 


YMR290C 


(55.58/55) 


M239 D3 


YMR290 
W-A 


(12.76/12) 


IvllUz C4 


YMK2V1 
W 


(64.57/70) 


M97 G6 


YMR293C 


(51.07/55) 


M102A8 


YMR294 
W 


Coiled-coil domain 
protein required for 
proper nuclear 
migration during 
mitosis (but not 
during conjugation) 
(41.14/55) 


M239C1 


YMR295C 


(21.70/33) 



WO 99/51620 



PCT/US99/07334 



Kvf O /l ft TkO 
IVLZ*»U IJZ 




Probable component 
or serine 

palmitoyltransferase 
which catalyzes the 
first step in 

htncvnth^ctc r»f*lnno- 
uiUdjriiuivoio vii iuij£~ 

chain sphingoiipids 
(61.41/64) 


M97 D3 


YMR7Q7 

w 


V/Ol UvlAjr pcpUUa5v J 

/58 63/58^ 


M239 D5 


YMR299C 


(34.45/45) 


M240D6 


YMR300C 


phosphoribosylpyrop 

llUoJJIJalC 

(56.13/53) 


M239Dt 


YMR303C 


alcohol 

dehydrogenase II 
(38.31/52) 


M97E4 


YMR305C 


(42.82/60) 


M97D9 


YMR309C 


-100 kDa 
cytoplasmic protein 
(89.45/90) 




vxvip 1 1 nc 
I IVIKjIUL. 


CIA Qf\/AA\ 


M239F2 


YMR31IC 


Regulates activity of 
protein phosphatase 1 
Glc7p which is 
involved in proper 

UIIUIIlUoUIllC 

segregation 
(25 32/36) 


M97E3 


YMR312 
W 


(30.14/40) 


M239 E5 


YMR3I4 
W 


alriha-tvne of <\iihunit 

of20S proteasome 
(25.85/31) 


M97 A7 


YMR315 
W 


(38.5/40) 


M240 H8 


YMR316C 
-B 


(11.35/19) 


M97D1 


YMR316 
W 


(37.07/37) 


M239 H3 


YMR318C 


(39.63/52) 


M239F5 


YMR320 
W 


(11.22/14) 


M240 F6 


YMR321C 


(11.58/30) 


M102 E8 


YMR322C 


(26.10/36) 


M97E9 


YMR323 
W 


(48.18/50) 


M240 G2 


YMR325 
W 


(13.75/19) 
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M102 G4 


YNL001W 


an ORF of unknown 
function located in a 
centromeric region 
duplicated between 
chromosomes III and 
XIV(DOM34 
homologue on 
chromosome III is a 
pseudogene) 

\**£.D ft J** ) 


M202E6 


YNL002C 


(35.45/52) 


M?4ft W7 


VMl ftft/i\l/ 


nypotneucai kjma- 
b hiding protein 
(47.3/48) 


M239B9 


YNL005C 


Mitochondrial 
ribosomal protein \ 

MPP7 ^Yml 7\ /I? 
iVUvr / I IuLxj \Ct. 

WWII LiZ. / y ^Hv.(H/Jj ^ 


M102E1 


YNL006W 


(33.44/40) 


M740 H? 

iviz.*tw ill. 




siw suppressor anaj 
homolog (38.75/48) 


M97 A5 


YNL009W 


peroxisomal NADP- 
dependent isochrate 
oenyuiugenase 
(46.31/46) 


M97C6 


YNL010W 


(26.62/30) 


M71Q A 7 


visit ni ir* 




M07 




l ranscnption 

iGguiaiui yjy.y* f/sjyjj 


M240 At 


YNf .fli sw 


i ruiciiiaoc iniuuiior 
I2B (PBI21 that 
inhibits protease 
Prblp (yscB) (8.46/8) 


M97 G3 


YNL016W 


oolyfAH RNA- 
binding protein 
(49.94/50) 


M97D6 


YNL018C 


(67.45/67) 


M239 B7 


YNL019C 


(31.37/39) 


M240 B8 


YNL020C 


(70.21/71) 


M240H1 


YNL022C 


(53.93/50) 


M240 A4 


YNL024C 


(27.09/36) 


M97 B5 


YNL025C 


C-type cyclin 
(35.56/40) 


M97 E6 


YNL026W 


(53.45/55) 


M740 R7 


YNF 097W 


(Id fiQ/Qftt 


M240 C8 


YNL028W 


(11.66/16) 


M240 E9 


YNL029C 


Putative 

mannosyltransferase 
oftheKRE2 family 
(57.45/57) 


M240 A2 


YNL030W 


Histone H4 (HHF1 
and HHF2 code for 
identical proteins) 
(11.44/14) 
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M102 G2 


YNL031C 


Histone H3 (HHTl 
and HHT2 code for 
identical proteins) 
(14.99/20) 


M97 A4 


YNL032W 


(31.02/55) 1 


M240 A5 


YNL033W 


(31.45/35) 


M240 B6 


YNL034W 


(67.43/71) 


M239 C7 


YNL035C 


(42.82/49) 


M239 D8 


YNL036W 


involved in secretion 

rtf* ntvitaitid flint lci/xL* 

or proteins mat iacK 

WICLad 11*1J dCUCMJf y 

signal sequences 
(24.42/32) 


M97 G9 


YNL037C 


alpha-4-beta-4 
subunit of 

mitn^hrmrlrial 
in i iu vii ui I vxl I al 

isocitrate 
dehydrogenase 1 
(39.63/40) 


M240 B2 


YNL038W 


(23.43/20) 


M97 A3 


YNL039W 


90 kd subunit of 
TFIIIB also called 
TFIIIB90 orB" or 
B"90 component 
(65.45/65) 


M97B4 


YNL040W 


(50.37/50) 


M240 C6 


YNL042W 


(43.67/50) | 


M97 H7 


YNL043C 


(11.69/12) 


M102 C9 


YNL044W 


(17.49/20) 


M97 H9 


YNL045W 


(73.92/73) 


M243 Al 


YNL046W 


(19.03/28) 


M243 B2 


YNL047C 


(72.29/85) 


M243 B8 


YNL052W 


Cvtochrome-c 
oxidase chain Va 
(16.94/18) 


M105 B8 


YNL053W 


(53.9/53) 


M243B1 


YNL054W 


(128.3/6130) 


M105H1 


YNL055C 


Outer mitochondrial 
membrane porin 
(voltage-dependent 
anion channel or 
VDAC) (31.26/31) 


M105 G2 


YNL056W 


(21.78/36) 


M243 B6 


YNL058C 


(34.79/48) 


M243 C8 


YNL061W 


90-kDa protein 
located in nucleolus 
that is homologous to 
a human 
proliferation- 
associated nucleolar 
protein pi 20 
(68.09/68) 



M105 C8 


YNL062C 


RNA-binding (zeta) 
subunit of translation 

iniriatinn fartnr *3 
miiiauuii laMUi J 

(eIF-3) (52.61/52) 


M243 Cl 


YNI fifiW 




M108E2 


YNL065W 


(64.57/64) 


M105 A4 


YNL066W 


Protein involved in 
the aging process 
(46.31/64) 


M243C6 


YNL067W 


ribosomai protein 

RPL9(YL11) 

(21.12/36) 


M105 A7 


YNL069C 


478-1046 Ribosomai 
protein (2 1 .89/20) 


M243 F9 


YNL070W 


translocase of the 
outer mito. membrane 
(0.71/7) 


M105C1 


YNL071W 


Dihydrolipoamide 
acetyltransferase 
component (E2) of 
pyruvate 
uciiyuiugcnaSc 
complex (53.13/50) 


M247A2 


YNL072W 


RNase H(35) a 35 

iLL/a riuuiiuvicasc n 
G3 88/481 


M243 G3 


YNL073W 


mitochondrial IvQtnp- 
liiitwiiviiivu iai lyauiv 

tRNA synthetase 
(63.47/64) 


M105B4 


YNL074C 


(49.75/50) 


M243 D6 


YNL075W 


(32.01/50) 


M243 B7 


YNL076W 


negative regulator of 
Ras cAMP pathway 
(64.45/70) 


M243 E8 


YNL077W 


(58.29/64) 


M108 D8 


YNL078W 


(44.88/52) 


M105D1 


YNL079C 


tropomyosin I 
(21.92/32) 


M247 B2 


YNL080C 


(40.39/47) ) 


M243 E6 


YNL083W 


(54.45/64) 


M247 C6 


YNL084C 


Protein necessary for 
internalization of 
alpha-factor receptor 
when bound to ligand 


(38.42/40) 


M243H9 


YNL086W 


(11.33/18) 


M247 C3 


YNL089C 


(17.41/20) 


M108 B4 


YNL090W 


GTP-binding protein 
of the rho subfamily 
of ras-like proteins 
(21.23/34) 


M243 D7 


YNL092W 


(44.11/48) 
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M243F8 


YNL093W 


rab5-like GTPase 
involved in vacuolar 
protein sorting and 
endocytosis 
(24.31/34) 


M243 
A10 


YNL094W 


(64.68/75) 


M247C2 


YNL096C 


490-918 


(21 01/3H 


M105 D3 


YNL097C 


06 33/361 


M105E4 


YNL098C 


Ras nroto-oncopene 
homolog (35.45/48) 


M105 D5 


YNL099C 


(26.21/32) 


M243 E7 


YNL100W 


(25 85/34) 


M243H2 


YNL104C 


alpha-isopropylmalate 
synthase (1- 
Isopropyhnalate 
Synthase) (68.12/68) 


M247 E3 


YNL105W 


(15.73/17) 


M243 G6 


YNL107W 


(24 97/36) 


M108 E6 


YNL108C 


(29 73/40) 


M243 
CIO 


YNL1 10C 


(24 23/3 1 ) 


M108 Fl 


YNL111C 


cytochrome b5 
C13 ?3/?0) 


M243 D4 


YNL1 13W 


Qiihnnit rnmmnn tn 
RNA Dolvm erases I 

(A) and III (C) 
(15.73/16) 


M247F4 


YNL114C 


(13.56/18) 


M243 G7 


YNL116W 


(57.53/64) 


M243 A9 


YNL117W 


carbon-catabolite 
sensitive malate 
synthase (61.05/64) 


M105 H8 


YNL118C 


(106.73/100) 


M243 HI 


YNL119W 


(54.34/68) 


M243 A3 


YNL120C 


(17.74/25) 


M243 F5 


YNL122C 


(12.68/20) 


iviz**/ rio 


VMT 1 Oil 11/ 




iviz j j r / 


vxif now 


Similar to human 
tumor suppressor 
gene known as TEP1 
iviivi/w^ ] ana r i hin i . 
Contains sequence 
motifs characteristic 
of protein tyrosine 
phosphatases. 
(47.85/50) 


M105 F3 


YNL129W 


(26.51/30) 


M243 A7 


YNL131W 


Mitochondrial import 
receptor complex 
protein (16.83/30) 


M243 C9 


YNL133C 


(19.06/20) 



M247 A9 


YNL134C 


(41 49/50) 


M243 A2 


YNL135C 


peptidylprolyl cis- 
(12.57/18) 


M243 C3 


YNL136W 


(46.86/50) 


M105 G4 


YNL138W 


70-kDa adenvlvl 

9 \M IVA/<* IIUvllJ WJf 1 

cyclase-associated 
protein (57.97/64) 


M247 A7 


YNL140C 


(20.82/31) 


M105 A8 


YNL141W 


(38.38/52) 


M243 
D10 


YNL142W 


Ammonia transport 
protein (55/55) 


\AifYX VA 


VTVJ1 1 /4©l r ~ , 


co i actor u [/, /./y74o) 


M103 C5 


YNL149C 


(14.22/28) 


M244 F2 


YNL152W 


(45.1/57) 


X A"> A A III 

M244 H3 


YNL153C 


Polypeptide 4 of a 
Yeast Non-native 
ACtin t5in ding 
v/Ompiex nornoiog oi 

a rnmnnnpnf of" tht* 
a UUlll|JVJllwLll 111 UIC 

bovine NABC 
complex (14.22/26) 


M244 A5 


YNL154C 


membrane-bound 
casein kinase I 
homoloe (60 09/64) 


M244 B6 


YNL155W 


C30 25/32) 


M103 F4 


YNL156C 


(32.92/40) 


M245 B8 


YNL157W 


(18.59/34) 


M245D9 


YNL158W 


(21.89/32) 


M245 CI 


YNL159C 


(31.82/32) 


M274 E7 


YNL160W 


G ly coprote in 
synthesized in 
response to nutrient 
limitation (39.05/42) 


M244 A4 


YNL161W 


(83.37/95) 


M110E3 


YNL163C 


(122.13/?) 


M245 A7 


YNL164C 


(38.64/49) 


M103 D5 


YNL165W 


(44.77/52) 


M245E9 


YNL166C 


(49.31/49) 


M245 G2 


YNL168C 


(28.52/38) 


M244B4 


YNL169C 


Phosphatidylserine 
Decarboxylase 1 
(55.03/55) 


M245G5 


YNL171C 


(13.45/48) 


M244 H8 


YNL173C 


(40.39/48) 


M245 F9 


YNL174W 


(21.01/37) 


M103D1 


YNL175C 


(44.46/55) 


M110D2 


YNL176C 


(69.99/?) 


M244 B5 


YNL178W 


Ribosomal protein 
RPS3(rpl3)(YS3) 
(Mammalian S3) 
(26.51/35) 


M245 H5 


YNL179C 


(15.98/28) 
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M245 B7 


YNL180C 


(36.22)36) 


M110A6 


YNL181W 


(44.88/?) 


M245 G9 


YNL182C 


(61.08/98) 


M244F1 


YNL183C 


protein kinase 
homolog (86.93/88) 


M244 C4 


YNL185C 


(17.41/26) 


M244 C5 


I 1 ' L/ I OU TV 


/«7 23/1 1 s\ 


M103 G3 


YNT 1R7W 




Ml 10 A5 


YNL188W 

I lllj 1 OO TV 


Pmtpin invnlvpH in 
<?nindle nole bodv 

duplication and 

karyoeamv 

(47.74/70) 


M110B6 


YNL189W 


karyopherin alpha 
homolog of 60 kDa 
(59.73/59) 


M245 H9 


YNL190W 


(22.55/95) 


M244G1 


YNL191W 


(39.48/44) 


M245C4 


YNL193W 


(61.49/65) 


M103 B3 


YNL194C 


(33.14/42) 


M103 H3 




f26 7fiA?^ 

y£t\Jm / U/ JU y 


Ml 10 B5 


YNf \Qf\C 




M24F10 


YNL198C 


(11.03/16) 






/\cxivaies 

trflncr*rtntinn nf 

glycolytic genes\ 

homolopou*; to I 

GCR1\ may function 
in complex with 
Gcr2p (58.77/50) 


M103 B2 


YNL200C 


(27.09/38) 


M103 C3 


YNL202W 


sporulation-specific 
protein (32.56/42) 


M103 A4 


YNL203C 


(22.46/32) 


M110C5 


YNL204C 


snorti lation-snec i fic 
protein (33.03/33) 


M244 
G10 


YNL206C 


(50 08/60) 


M110F1 


YNL207W 


(46.86/46) 


M244 D3 


YNL208W 


(22.55/33) 


M244 F4 


YNL209W 


Heat shock protein of 
HSP70 family 
homolog of SSB1 
(67.54/68) 


M244 F5 


YNL210W 


rner2 splicing factor 
(29.81/32) 


M110 B4 


YNL211C 


(9.496/9) 


M110D5 


YNL212W 


(86.13/86) 


M110E6 


YNL213C 


(23.57/30) 


M110G1 


YNL215W 


(35.31/64) 


M245D3 


YNL216W 


repressor activator 
protein (91.08/87) 


M244 G4 


YNL217W 


(35.97/47) 
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M244 G5 


YNL218W 


(64.68/74) 


M110E5 


YNL220W 


adenylosuccinate 






synthetase (47.74/47) 


M244 


YNL222W 


(22 77/28) 


H10 






M245 B2 


YNL223W 


(55.77/64) 


M244 F3 


YNL224C 


(84.40/94) 


M110D4 


YNL227C 


(64.93/80) 


M245 H7 


YNL228W 


(28.49/33) 


M244 G9 


YNL229C 


transcrintional 

UCUUvl lUllvllUl 






repulatnr nntati vp 






glutathione 






transferase C\R Q7/4JH 


M245E10 


YNL230C 


(41.72/41) 


Ml 10 A? 


YNT 91 IP 




Mifn r»? 

1V1 1 V J uz 


vwi onu/ 




mi 10 rn 


Y1SJI 714W 




M7£^ A R 




transcriptional 






silencer general 






repressor or aiverse 






oCl Ul gCIICi 






/1 07 35/1 fm 


M101 Ffi 
ivi 1 uj r \j 


YNT 

I INLZjO w 


/"" , a*}-i-_/4*arv<sr» riant 

iw^iiz » -tiepcncicni 






serine protease 








M7^d A 1 

lVIZ J** A. 1 


VTM1 


/vminopepuaase 01 






t/jraiviiic pi uicdoc 






family (53.24/59) 


Mill B2 


YNL240C 


(54.04/64) 


Mill E3 


YNL241C 


G 1 ucos e-6- pho sphate 






dehydrogenase 






(55.58/55) 


Mill G5 


YNL243W 


transmembrane 






protein (106.59/106) 


M254 E5 


YNL244C 


translation factor 






(11.91/25) 


M254 H7 


YNL246W 


128-890 






(29.15/30) 


Mill C2 


YNL248C 


49-kDa alpha subunit 






of RNA polymerase 






A (45.68/55) 


M249 C3 


YNL249C 


(59.65/58) 


Mill D8 


YNL253W 


C46 53/55) 


M254 A8 


YNL254C 


(44.14/53) 


M249B1 


YNL255C 


(16.86/21) 


M109G1 


YML256W 


(95.25/95) 


M254E4 


YNL259C 


Antioxidant protein 






and metal 






homeostasis factor 






protects against 






oxygen toxicity 






(8.066/16) 


M109 A6 


YNL260C 


(21.81/21) | 



WO 99/51620 



M254 G6 


YNL261W 


Fifth largest subunit 
of origin recognition 
complex\ contains 
possible ATP-binding 
site 






(52.8/64) 


M249C1 


YNL263C 


(34.57/38) 


M109H1 


YNL264C 


(38.53/52) 


M254D2 


YNL272C 


Protein with coiled- 
coil domain essential 
for vesicular transport 
(83J2/97) 


M254 F3 


YNL274C 


(38.53/42) 


M254F4 


YNL275W 


(63.47/63) 


M254 H6 


YNL277W 


homoserine O-trans- 
acetylase (53.57/65) 


Mill G9 


YNL278W 


(116.71/116) 


M254D1 


YNL279W 


(72.82/95) 


M249 F3 


YNL281W 


(16.94/30) 


M109F3 


YNL282W 


(21.56/30) 


M109 H4 


YNL283C 


(55.46/80) 


M109 D6 


YNL284C 


(35.45/50) 


M249 G7 


YNL285W 


(13.64/27) 


Mill H9 


YNL286W 


Cold sensitive I Y) 

snRNA Supressor 
f31 46/42) 


Mill A5 


YNL290W 


Subunit 3 of 
Replication Factor C\ 
homologous to human 
RFC 36 kDa subunit 
(37.51/45) 


M109 A5 


YNL291C 


plasma membrane 
protein (60.31/98) 


Mill 
A10 


YNL294C 


(58.66/64) 


M249E2 


YNL296W 


(11.55/14) 


M109 H3 


YNL298W 


protein kinase 
(92.73/98) 


Mill A9 


YNL301C 


545-993 Ribosomal 
protein rp28 (rat LI 8) 
(20.57/34) 


Mill A3 


YNL304W 


(39.26/50) 


Mill A4 


YNL305C 


(32.70/32) 


Ml 09 A4 


yni in^w 




M109 C5 


YNL307C 


43.1 kDa 

SerineVthreonineVtyr 
osine protein kinase 
(41.38/50) 


M109E6 


YNL308C 


(65.04/65) 


M254 D7 
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M121 
Hll 


YOR224C 


16-kDaRNA 
polymerase subunit 
(common to 
polymerases I II and 
III) 


(16.09/20) 


M281 D3 


YOR226C 


(17 9QV1JT. 


M122 A5 


YOR227W 


(137.27/138) 


Mi9i on 

1V1 1X1 vj / 


YOR990W 


i ianacripuonai 
modulator (SI 4R/fcH 


M121 C9 


YOR230W 


Tran srriritinna 1 
modulator (48 28/65) 


MI21 
A12 


YOR232W 


(25 29/33) 


M123 Al 


YOR233W 


protein kinase 
(88.11/100) 


M124D4 


YOR236W 


dihydrofolate 
reductase (23.32/32) 


M124 E8 


YOR239W 


(30.8/36) 


M284 B8 


YOR240W 


(39.93/48) 


M285B1 


YOR241W 


(60.49/60) 


M285H2 


YOR243C 


(74.49/80) 


M285E4 


YOR245C 


(46.01/48) 


M123 F6 


YOR246C 


(36.33/40) 


M123 G7 


YOR247W 


(23.21/34) 


M124 H9 


YOR248W 


(11.11/30) 


MI23 D2 


YOR250C 


(48.98/55) 


M124G3 


YOR251C 


(33.47/36) 


M284 H3 


YOR252W 


(15.62/25) 


M124 B6 


YOR253W 


(19.47/32) 


M123 H7 


YOR255W 


(30.69/40) 


M124D1 


YOR257W 


Calcium-binding 
protein of spindle 
pole body (17.82/20) 


M284 B2 


YOR258W 


(23.98/32) 


M123F3 


YOR259C 


ATPase\ component 
of the 26S 
proteasome cap 
subunit (48. 10/55) 



WO 99/51620 



PCTAJS99/07334 



M124 G4 


YOR260W 


negative regulator in 
the general control of 
amino acid 
biosynthesis 
(63.69/70) 


M124C6 


YOR261C 


(37.21/38) j 


M124F7 


YOR262W 


(38.38/40) 


M123C9 


YOR264W 


(47.41/55) 


M284 El 


YOR265W 


Binds to beta-tubulin 
and may participate in 

microtubule 

morphogenesis ! 
(11.77/14) 


M284 C2 


YOR266W 


(46.64/50) 


M285 G3 


YOR268C 


(\A 55/30^ 


M124 D6 


YOR269W 


Required for viability 
in the absence of the 
kinesin-related Cinfln 
mitotic motor. 
(54.45/54) 


M123 B8 


YOR271C 


C36 00/45} 


M123 D9 


YOR272W 


microtubule- 
associated nrotein 
(50.71/60) 


M284 D2 


YOR274W 


transfer RNA 
isopentenyl 
transferase (47.29/52) 


M284 C4 


YOR276W 


mRNA cap-binding 
protein (eIF-4F) 20K 
subunit (17.82/30) 


M124 G7 


YOR278W 


uroporphyrinogen HI 
synthase (30.46/36) 


M124 B9 


YOR279C 


(34.13/36) 


M124 
CIO 


YOR280C 


(29.39/36) 


M124G1 


YOR281C 


(31.49/32) 


M124 B5 


YOR284W 


(26.84/36) 


M124 F6 


YOR285W 


(15.4/20) 


M285 H5 


YOR286W 


(16.5/16) 


M123 D8 


YOR287C 


(33.03/48) 


M124 

D10 ; 


YOR288C 


Disulfide isomerase 
related protein 
(35.01/40) 


M123F1 


YOR289W 


(27.72/34) 


M124 A8 


YOR294W 


(22.44/36) 


M123 E8 


YOR295W 


(25.29/36) 


M255 H8 


YOR298W 


(52.8/52) 


M123 C6 


YOR301W 


(47.96/50) 


M123 F8 


YOR303W 


Carbamoyl phosphate 
synthetase arginine 
specific (45.32/48) 


M285 G7 


YOR311C 


(31.93/34) 
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M285GI 


YOR312C 


415-932 60S 

rihnsnmal nrotpin 

L18A (19.35/29) 


M285F2 


YOR313C 


(37.21/47) 


M123 D7 


YORT17W 


Inner /*Kain ftjftv/ 
lung uiaui lolly 

(77 1 1/80) 


M124 F10 


YOR3I9W 


homolog of 
mammalian splicing 
factorVU2 snRNP 
nrotein C23 54/34^ 


MI24 G5 


YOR323C 


&amma-f?lutamvl 
phosphate reductase 
(5029/55) 


M124 C7 


YOR324C 


(66.35/70) 


M285 C6 


YOR325W 


(17.48/19) 


M284 B9 


YOR327C 


vesicle-associated 
membrane protein 
(synaptobrevin) 
homolog (12.68/22) 


M100F1 


YOR329C 


(95.95/98) j 


M293 H2 


YOR331C 


27-kDa subunit of the 
vacuolar ATPase\ E 
subunit of VI sector 


(20.48/21) 


M100 F5 


YOR335C 


Cytoplasmic alanyl- 
tRNA synthetase gene 
(105.41/98) 


M310C7 


YOR339C 


(17.29/28) 


M310D7 


YOR342C 


(35.12/42) 


M100 Al 


YOR344C 


33 kDa serine-rich 
protein (32.04/45) 


M100 G2 


YOR347C 


(55.69/60) 


M100 H5 


YOR351C 


kinase involved in 
meiotic chromosome 
pairing and 
recombination 
(54.70/60) 


M100B1 


YOR352W 


(37.84/45) 


M100H2 


YOR355W 


(57.53/64) 


M100E3 


YOR356W 


(69.52/69) 


M100 D4 


YOR357C 


(17.85/25) 


M100 H4 


YOR358W 


Component alon& 
with Hap2p and 
Hap3p of CCA AT- 
binding transcription 
factor (26.73/40) 


M106E6 


YOR359W 


(57.64/57) 


M293 H6 


YOR367W 


(22.11/36) 


M100C1 


YOR368W 


DNA Damage 
checkpoint control 
(44.22/64) 



WO 99/51620 



PCT/US99/07334 



M100D2 


YOR370C 


Rab geranylgeranyl 
transferase (66.46/70) 


M100G3 


YOR372C 


(60.97/62) 


M100 B5 


YOR374W 


(572/60) 


M288 E7 


YOR375C 


NADP-specific 
glutamate 
dehydrogenase 
(49.97/55) 


M100D1 


YOR376W 


(13.53/20) 


M100 A3 


YOR379C 


(12.45/16) 


M100H3 


YOR380W 


(60.17/60) 


M100H1 


YOR385W 


(32.01/40) 


M100 B3 


YOR387C 


(22.69/30) 


M100C5 


YOR390W 


(41.46/41) 


M100 C6 


YOR391C 


(26.10/32) 


M293EI 


YOR392W 


(16.38/20) j 


M100 A2 


YOR393W 


enolase homolog 
(48.28/55) 


M100 C3 


YPL001W 


histone 

acetyltransferase 
(41.25/48) 


M106 H5 


YPL004C 


(37.54/52) 


MI06 G6 


YPL005W 


(66.77/66) 


M100 B2 


YPL007C 


(64.71/50) 


M293 B2 


YPL007C 


(64.71/62) 


M100 D3 


YPL009C 


(114.21/48) 


M100 B4 


YPL010W 


Coatomer complex 
zeta chain (zeta-COP) 
of secretory pathway 
vesicles (20.9/32) 


M288 F5 


YPLOI 1C 


(38 86/52} 


M100 E5 


YPL012W 


H35 29/135} 


MI00C2 


YPLOI 5C 


Homolog of SIR2 
(39.30/45) 


M100 C4 


YPL026C 


SerineVthreonine 
protein kinase that 

3U Pf* itoaco U1C giuwui 

defect of snf3 mutant 1 ; 
on low glucose 
(55.35/55) 


M126A1 


YPL030W 


(62.48/64) 


M126 C2 


YPL031C 


120-1020 negative 
transcriptional 
regulator protein 
kinase homolog 
(33.66738) " 1 


M126 F3 


YPL032C 


(90.78/90) 


M286D4 


YPL033C 


(30.94/40) 


M286E5 


YPL034W 


(18.36/31) 


M127 G9 


YPL037C 


(17.30/25) 


MI27B1 


YPL038W 


(19.58/32) 
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M196 rt'i 


\rpi fiAnr 


nuciear encoded 






m 1 toe n onunai 






isoleucyl-tRNA 






synuieiase 






f i in K/i i rv\ 


M287 F4 




u cyciui^ooiNo^- 






uepenaeni 






SerineVthreonine 






protein Kinase 






10 1. US/34 J 


K/f in U*l 


VDI A/tltl/ 


RNA recognition j 






motif-containing 






protein (/j.4o/oU) 


K/f 1 1/C Ul 
Ml/O H J 


YrLlWoW 


Calciuim and 






phospholipid binding 






protein homologous 






lO u aosisuon 






elongation racxor-i 






pa mm a HRF-l 






eamma) (45 76/45} 


M126D6 


YPL050C 


Protein reauired for 






complex 






glycosylation 






(43.48/45) 


M286 G6 


YPL051W 


(21 89/30} 


M126 G8 


YPL052W 


(22.22/30) 


M126 


YPL053C 


similar to KRE2 


A10 




(49.09/50) 


M126C1 


YPL054W 


(33.22/38) 


M127B2 


YPL055C 


(36.55/42) 


M287B4 


YPL057C 


Multicoov suDDressor 






of c!s2-2\ also 






suppresses rvsl61 






mutations (42.05/42) 


M286 H6 


YPI OSQW 

I ILUJ7 W 


H6 61/16} 


M9K7 ni 


YPI n69W 

I iLUOZ W 




M176 F9 


YPI 061 W 


\J£.H if J 3 y 




YPIi)64P 

I ILUIWV/ 




1V1 1 x,U J 


YPI 06SW 


buiuDic nytuopnuic 






pr uiciii mvoiveu in 


















vauolar hydrolases 






from the late 






endosome to the 






vacuole (26.73/32) 


M126 A9 


YPL068C 


(32.36/38) 


M126 


YPL069C 


geranylgeranyl 


B10 




diphosphate synthase 






(36.88/38) 


M126E1 


YPL070W 


(67.43/67) 


M126 G2 


YPL071C 


(17.29/20) 


M286 G3 


YPL072W 


(55/60) 


M126 F6 


YPL074W 


(8370583) 



WO 99/51620 



PCT/US99/07334 



M126 
CIO 


YPL077C 


(26.4/332) 


M126F1 


YPL078C 


F(l)F(0)-ATPase 
complex delta subunit 
mitochondrial 
(26.87/30) 


M286F2 


YPL079W 


433-904 
(17.71/27) 


M287 G3 


YPL080C 


(11.91/12) 


M126 E5 


YPL081W 


509-1095 
(21.78/21) 


M126G1 


YPL086C 


(61.30/62) 


M126D4 


YPL088W 


(37.73/45) 


M287 G5 


YPL091W 


Glutathione 

oxidoreductase 

(53.24/53) 


M127E10 


YPL093W 


(71.38/80) 


M286G1 


YPL094C 


membrane component 
of ER protein 
translocation 
apparatus (31.26/38) 


M126 G5 


YPL097W 


Tyrosyl-tRNA 
synthetase (54.23/54) 


M126B8 


YPL099C 


(20.05/20) 


M286 E8 


YPL100W 


(54.67/64) 


M126 
DIO 


YPL101W 


(50.37/52) 


M287G1 


YPL102C 


(11.03/11) 


M286A3 


YPL103C 


(51.51/55) 


M127 A7 


YPL106C 


Member of the 70- 
kDa heat-shock 
protein family 
(76.36/80) 


M287 A6 


YPL107W 


(27.49/36) 


M126 D9 


YPL108W 


(18.59/28) 


M126E10 


YPL109C 


(59.76/59) 


M126 D3 


YPL111W 


arginase (36.74/40) 


M126 H5 


YPL113C 


(43.59/45) 


M126E9 


YPL116W 


(76.78/76) 


M287H1 


YPL118W 


(37.95/51) 


M126 E3 


YPL119C 


putative ATP- 
dependent RNA 
helicaseN Dead box 
protein (67.90/67) 


M126 F4 


YPL120W 


(61.48/64) 


M126 D8 


YPL123C 


(47.77/55) | 


M126 F9 


YPL124W 


Nuclear import 
protein (27.94/32) 


M129A2 


YPL127C 


histoneHl (28.41/38) 


M130 E3 


YPL128C 


TTAGGG repeat 
binding factor 
(61.85/64) | 
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M130D4 


YPL129W 


115-840 








M17Q fi£ 


VP? 111U/ 
T rL I j 1 W 


Ribosomal protein 






ivri-rl \ TLtj) {Tax L,D) 






(X) 78/40/1 


M129 C8 




Fuutuvc ncmc t\ 






biosvnthetic enTvmp 






involved in formine 






the formy] group at 






position 8 of the 






porphyrin ring 






(33.11/40) 


M291 C8 


YPL133C 


(49.09/55) 


M289B1 


YPL134C 


(34.13/40) 


M130E2 


YPL135W 


ng 36/150 

^ J OJU/ 1 0^ 


M289 F5 






m?qi ns 


yp? nop 


1 ranscnpuonaj 






iuouuiator (yu.o j/ou ^ 




YPLI4IC 


(95.28/98) 


Mlzy LA 


YPL145C 


Homologous to 






human oxysterol- 






binding protein\ 






implicated in 












biosvnthe^is and 






regulation of Golgi- 






derived transport 






vesicle biogenesis 






(47.77/55) 


M130F5 


YPL146C 


(50.08/55) 


M129E8 


YPL148C 


(19.50/30) 


M129 


YPL149W 


involved in autophagy 


A10 




(32.45/34) 


M289 Dl 


YPL150W 


(99.22/105) 


M129D2 


YPL151C 


(49.64/52) 


M129 C3 


YPL152W 


(39.49/50) 


M289E4 


YPL153C 


(90.34/98) 


M129 F8 


YPL156C 


(31.37/36) 


M129 


YPL157W 


(34.76740) 


BIO 






M130E1 


YPL158C 


(83.41/98) 


M129E2 


YPL159C 


(27.86/34) 


M129 H5 


YPL162C 


(30.06/40) 


M291 D7 


YPL164C 


(78.68/79) 


M130 E9 


YPL165C 


(41.06/45) 


M130F1 


YPL166W 


(23.54/33) 


M289 F3 


YPL168W 


(47.41/50) 


M291 F3 


YPL169C 


(65.92/100) 


M129 D7 


YPL171C 


NAD(P)H 






dehydrogenase 






(44.03/48) 


MI30 F9 


YPL173W 


(32.78/36) 



WO 99/51620 



PCTYUS99/07334 
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M130 GI 


YPL174C 


Nuclear imnort 
protein (95.51/98) 


M291 G3 


YPL177C 


Homeobox-domain 
containing protein 
(33.69/57) j 


M129 A6 


YPL178W 


(22.99/34) 


M291 C6 


YPL179W 


protein phosphatase Q 
(60.5/63) 


M130G9 


YPL181W 


(55.77/50) 


M291 B5 


YPL186C 


(33.47/57) 


M130 D8 


YPL188W 


(45.65/52) 


M289H1 


YPL190C 


(88.35/100) 


M130 B3 


YPL191C 


(39.63/49) 1 


M129 A5 


YPL193W 


(42.02/52) 


M129 C6 


YPL194W 


(67.43/70) 


M130 E8 


YPLI96W 


(30.14/34) 


M130 C3 


YPL199C 


(26.43/38) 


M129 B5 


YPL201C 


(50.74/55) 


M130 D7 


YPL203W 


(41.91/50) 


M130 F8 


YPL204W 


casein kinase I 
isoform (54.45/54) 


M291 Fl 


YPL206C 


(35.34/37) 


M130B4 


YPL208W 


(64.24/64) 


M289 DS 


YPL209C 


Protein IfinaQP 

l lUlvlll fill I Clow 

(40 40/501 


M130 D6 


YPL210C 


(71 09/7 n 


M130 E7 


YPL211W 


(20.02/32) 


M130 
AlO 


YPL213W 


(26.39/32) 


M289C2 


YPL214C 


TMP 

pyropnospnoryiase 
hydroxyethyithiazole 

lnnacp {<\Q 4"*//i91 


lvi i ju Jm/ j 


YPI 91 
x r i j w 




M130 F7 


YPI 9 1 0W 


i / S4 93//>41 


M291 RX 


YPI 220W 


hnmnlnanp nf* thp P— 

UUlllUlUgUG \ll Uiv X-> 

and Archebacterial LI 
ribisomal protein of 
the 60S ribosomal 
subunit (23.98/33) 


M129 
H10 


YPL221W 


(87.34/70) 


M292A1 


YPL222W 


(75.79/76) 


M132G1 


YPL223C 


(18.51/28) 


M132 A3 


YPL225W 


(16.27/20) 


M132 G5 


YPL228W 


(60.5/68) 


M133 Al 


YPL230W 


(43.12/55) 


MI32E2 


YPL232W 


(32.01/45) 


M292 B3 


YPL233W 


(23.87/33) 


M292 H3 


YPL234C 


17-kDa subunit C of 
vacuolar membrane 
H(+)-ATPase 
(18.07/32) 



M132 H5 


YPL236C 


(40.07/45) 


IVI i J*. f\ I 


YPI 9^7W 


DCla SUDUnil OI 

translation initiation 
factor eIF-2 


Mm R2 


YPT ?^QW 

I iLfcJ7 W 


(99 1 1/391 




VPf 94ftP 


UCcU AllUwIv p MJlC LI 1 

(78 02/981 


M292 C3 


YPL241C 


ivvroo/ ill vuivciiicut 

in microtubule 
function (29.59/33) 


M290 D5 


YPL243W 


Signal recognition 
particle subunit 
(66770) 


M292F5 


YPL244C 


(3773237) 


M133 C8 


YPL245W 


(50.0/555) 


M292C1 


YPL246C 


(28.85/29) 


M133 C2 


YPL247C 


(57.56/60) 


M132 B6 


YPL252C 


(18.95/30) 


M133 D8 


YPL253C 


(7120/71) 


M132D1 


YPL254W 


(53.79/55) 


M292 D3 


YPL257W 


(21.34/33) 


IVLZ.J j cy 


VPI *J^11P 






VPI 9 SOP 


rncGiurn suounii or 

U1C vlaUU Ul'iujUvlalCU 

nrotein corrrolex 
(52.38/64) 


M133 B7 


YPL260W 


(60.72/70) 


M132E1 


YPL262W 


mitochondrial and 
cytoplasmic fumarase 
(fumarate hydralase) 
(53.79/53) 


M133 E2 


YPL263C 


(71.64/75) 


M132 C5 


YPL267W 


(23.1/34) 


M132 C7 


YPL269W 


(70.95/70) 


M290 C3 


YPL272C 


(56.90/64) 


M132F3 


YPL273W 


(35.86/36) 


M290H5 


YPL275W 


(26.07/36) 


M292 A6 


YPI 276W 


(16 06/311 


M133 F8 


YPI 277C 


(53 60/601 


M290C1 


YPL278C 


(11.03/20) 


M290 D3 


YPL280W 


(26.28/34) 


M292 F3 


YPL281C 


Enolase-related 
subtelomeric 
sequence (ERR1 and 
ERR2 code for 
identical proteins) 
(48.10/41) 


M133 B5 


YPL282C 


(18.07/32) 


M290F6 


YPR001W 


Citrate synthase 
(53.57/54) 



WO 99/51620 



PCT/US99/07334 



M132 G2 


YPR005C 


polar 32k Da 
cytoplasmic protein 
(32.47/38) 


M132 D4 


YPR007C 


(74.83/80) 


M133C6 


YPR008W 


(76.45/76) 


M133G1 


YPR01 IC 


(35.89/50) 


M290E3 


YPR013C 


(34.90/34) 


M292 G3 


YPR014C 


(12.02/56) 


M132E4 


YPR015C 


(27.20/34) 


M132 E5 


YPR016C 


(26.98/32) 


M290 H6 


YPR017C 

1 1 AVI/ 1 f \_» 


f»T*)P HiQ^nrinHnn 
uur uioouc laiiVJi 1 

factor for Sec4p 
(15.76/25) 


M132 B2 


YPR020W 


(12.76/12) 


M133 E5 


YPR023C 


(44.14/55) 


M132 F5 


YPR024W 


Mitochondrial protein 
ofthe 

CDC48VPAS 1 VSEC 1 
8 family of ATPases 
(82.38/82) 


M133 G7 


YPR025C 


cyclin 


(4336/50) 


M290 El 


YPR027C 


(30.50/30) 


Ml 32 C2 


YPR028W 


185-676 


(19.91/20) 






cyiopiasmic ana 

in i tncht a n H r 1 a 1 
ill! ivLUullUi 1 al 

hfctiriine tRNA 

synthetases 
(60.09/60) 


M294 Al 


YPR035W 


plutamine wnthpfcKP 
(40.81/47) 


M134E2 


YPR036W 


54-kDa vacuolar H(+) 
ATPase subunit of VI 
sector (52.69/52) 


M134 H3 


YPR037C 


(21.59/25) 


M295 A8 


YPR040W 


(39.37/50) 


M295 C9 


YPR041W 


Translation initiation 
factor elF-5 
(44.66/52) 


M131 A7 


YPR048W 


(68.64/68) 


M134C1 


YPR051W 


N-acetyltransferase 


(19.47/30) 


M294 A5 




MAP kinase required 
for completion of 
sporulation (42.79/55) 


M134 
A10 


YPR057W 


Protein involved in 
snRNP biogenesis j 
(37.62/45) 


M134 
DM 


YPR058W 


putative 

mitochondrial carrier 
protein (33.88/40) 
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M134 G2 


YPR060C 


chorismate mutase 
(28.29/34) 


M294 G3 


YPR061C 


(33.14/43) 


M294B5 


YPR062W 


cytosine deaminase 
(17.49/27) 


M131 B6 


YPR063C 


128-509 






\I J.J \tj\J) 


M295E9 


YPR065W 


site-specific DNA 
binding protein 
repressor (40.59/49) 


iVl 1 J«t CI 1 


i r iwoo w 


{jj/jO) 


Mill PI 


YPRftY»7W 


Oft tAKXtW 


M7QA n? 


VPRAARP 
i r rwoov^ 


x roie in wiui 
similarity to Hdalp 
Rpd3p Hos2p and 
Hos3p (51.73/60) 


M131 D3 


YPR069C 


putrescine 

am inopropyl transfers 
se (spermidine 
synuiasej yjz.jo/jq) 


Ml 34 G5 

!▼! 1 VJJ 


YPR070W 


^OZ.H It OH ) 


Ml 34 C7 


YPR071 W 
J r ivu / i w 


\LJ,JLl JjL) 


M131F8 


YPR073C 


18-kDa 

phosphotyrosine 

JJIlUapuauloC Ul 

unknown fiinrtinn 

UllAJlUWU 1UJJVUU1I 

(17.74/25) 


M294 


YPR074C 


TranikpffiljiQf* 1 

1 l<UUHVIvl(Uv 1 


D10 




(74.83/85) 


M134F1 


YPR075C | 


(39.63/48) 


M131C6 


YPR079W 


(42.02/42) 


M134 H8 

ifii j*t no 


I I 1WOU VT 


♦in n c Inti on n 1 
u ailaialiuildl 

elongation factor EF- 
1 alpha (50.49/50) 


M295 G9 


YPR081C 


(68.01/68) 


M134 
Gil 


YPR082C 


(15.76/25) 


M294F2 


YPR084W 


(50.37/58) 


M131 A5 


YPR086W 


transcription factor 
TFIIB homolog 
(38.06/48) 


M295 C7 


YPR087W 


(11.77/14) 


M134H1 


YPR091C 


(84.73/84) 


M294 G2 


YPR092W 


(11.22/16) 


M134 G4 


YPR093C 


(34.13/36) 


M131DI 


YPR099C 


(13.01/13) 


M294 D4 


YPR101W 


(19.46/34) 


M131C5 


YPR102C 


(19.27/20) 
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M134 C9 


YPR104C 


Protein with a domain 
similar to the fork 
nead UNA-oinding 

UOIIlalH 1UUI1U 111 U1C 

developmental fork 
head protein of 

Ftmcnnh Ha 
fnel&noff&ster and in 

lllWlCUIugUOlvl IU1U 111 

the HNF-3 family of 
hepatocyte 
mammalian 
transcription 






H02 99/102) 


M131 El 


YPR107C 


Yeast 30kDa ' 

Homologue 

(22.91/33) 


M295 E3 


YPR108W 


(47.3/54) 


M131 D5 


YPR110C 


RNA polymerase III 
(C) subunit 
(36.88/45) 


M131 A8 


YPR112C 


(97.60/98) 


M134C2 


YPR115W 


(119.24/119) 


M294B3 


YPR116W 


(30.58/42) 


M131 E5 


YPR118W 


(45.32/50) 


M131 B8 


YPR120C 


(47.88/47) 


M301C4 


YPR121W 


(63.03/66) 


M295 D2 


YPR123C 


(15.87/25) 


M295 G3 


YPR124W 


High affinity copper 
transporter into the 
cell probable integral 
membrane protein 






(44.77/37) 


M131 C4 


YPR125W 


(50.05/55) 


M131 G6 


YPR127W 


(38.06/45) 


M294 F8 




rt6 1 \IA(\\ 

\J\J. 1 I/*tu J 


Ml 34 
Bll 


YPR129W 


m ultimnv cnnnrpccAr 
iuuiuiajjjy aupjjrcoour 

of clathrin deficiency 

(38.5/50) 


M263 Al 


YPR131C 


(27.64/36) 


M263G2 


YPR133C 


(45.13/55) 


M263 E3 


YPR 1 14W 
i riviJH w 


i luicui iiivuivcu in 
CfiHrino intrnn 

al5beta of COX 1 
(29.59/34) 


M263 C5 


YPR136C 


(18.73/31) 


M263 B6 


YPR137W 


(63.14/80) 


M264 F6 


YPR138C 


Ammonia permease 
of high capacity and 
low affinity 
(53.82/60) 


M264B1 


YPR139C 


(33.03/36) 


M255 H9 


YPR MOW 


(42.02/40) 


M264 C4 


YPR143W 


(27.61/47) 



M264 B6 


YPR145W 


asparagine synthetase 
(63.03/67) 


M264 G6 


YPR146C 


(12.02/16) 


M264C1 


YPR147C 


(33.47/40) 


M264 B2 


YPR148C 


(47.88/60) 


M263H2 


YPR149W 


involved in secretion 
of proteins that lack 
classical secretory 
signal sequences 


(19.14/25) 


M263E4 


YPR151C 


(22.69/32) 


M?/tt PS 

1VLZ.O J Cj 


1 1 Iv i jZV^ 


v j 1.Z5/OUJ 


M263 A3 


YPR157W 


(51.48/64) 


M263 H3 


YPR158W 


(27.83/42) 


M264D1 


YPR163C 


Translation initiation 
iacior cir-*fD 
(47 99/50) 


M263 B3 


YPR165W 


GTP-binding protein 
of the rho subfamily 
of ras-like nroteins 
(23.1/30) 


M263 A4 


YPR166C 


14 kDa mitochondrial 
ribosomal protein\ 
homologous to E. coli 
S14 protein 


(\1 68/1 Ti 


M263 F4 


YPR167C 


J LUJIV9 UU VOUvU Yl Y I All I 

fate reductase 
(28.74/36) 


M263 D6 


YPR169W 


(*s(% 6S/6?^ 


M263 C7 


YPR170C 


(12.24/18) 


M263C2 


YPR172W 


(22.11/33) 


IVLZoJ \*3 


VDD 1 nic 


defective in vacuolar 
protein boning 
(48.10/56) 


M264 A4 


YPR174C 


(24.34/35) 




YPR17SW 
I ri\i / J w 


L/fN/\ polymerase 
epsilon subunit B 
(76.23/76) 


M264 F5 


YPR176C 


Geranylgeranyltransfe 

ToSc 1 VpC 11 UCia 

subunit (35.78/39) 


M264 D6 


YPR177C 


C13 56/171 


M263 D7 


YPR178W 


associated with the 
U4VU6 snRNP 
(51.36/55) 


M264 D2 


YPR180W 


Along with Uba2p 
forms a heterodimeric 
activating enzyme for 
Smt3p (38.38/40) 


M264 B4 


YPR 1 82 W 


Sm or Sm-like snRNP 
protein (9.57/10) 
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M264 H4 




HnlirJinl nhfvcnhfltf 1 

mannose synthase 
(29.48/36) 


M263 E7 


YPR186C 


Transcription factor 
IIIA (47-22/51) 


M264E1 


YPR187W 


97-544 subunit 
common to RNA 
polymerases I II and 
111(1726/29) 


M263E2 


YPR188C 


(17.96/30) 


M263 A5 


YPR191W 


40 kDa ubiquinol 
cytochrome-c j 
reductase core protein 
2(40.59/46) 



M263 H5 


YPR192W 


(33.66/40) 


M264 E6 


YPR193C 


(1729/28) 


M264 B5 


YPR199C 


(32.37/39) 


M265 
A10 


YPR200C 


(14.33/16) 


M264 E7 


YPR202W 


168-865 


(26.39/26) 


M264G1 


YPR203W 


(11.33/16) 



Example 2 - Migh-tfaovghput Expression of Uvmm Sequences 

The following example illustrates the construction of a library of expressible 
5 human gene sequences using the method of the invention. Primers were constructed 
based on sequences of human genes available from GenBank. 

Fetal human heart tissue was obtained from the International Institute for the 
advancement of Medicine (IIAM). Poly A+ mRNA was isolated using the 
FastTrack™ 2.0 Kit (Invitrogen, Carlsbad, CA) according to the manufacturer's 

10 instructions. The mRNA was converted to first-strand cDNA using a cDNA Cycle® 
Kit (Invitrogen) using the oligo dT primer provided and the protocols suggested. A 
single cDNA synthesis reaction was split into 12 separate wells of a 96- well PCR 
amplification plate, and PCR amplifications were performed using specific primer 
sets, essentially as described above, with the exception that the ratio of Taq to Pfu was 

15 50: 1 in the initial amplification (final cone. 2 U Taq:0.04 U Pfu/well). Sequence 
specific primers for each sequence being amplified were designed to start 
amplification at the start codon (ATG) of each sequence and end at the stop codon. In 
some cases, the primer design removed the stop codon from the DNA sequence, 
allowing for generation of a fusion protein when inserted into suitable expression 

20 vectors. Primers were synthesized using a Primerstation 960 (Intelligent Automation 
Systems, Inc.) used according to the manufacturer's instructions and were designed 
from sequences downloaded from Unigene and sent directly to the synthesizer. 
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Approximately 15 nMoles of each primer, having an average length of 25 basepairs 
(melting point between 60° - 64° C, was synthesized in a 96-well format. After 
synthesis, the primers were cleaved from the supports, deprotected and dried in the 
same 96-well format (see manufacturer's instructions). 

5 The amplified gene sequences were purified and inserted into the 

pcDNA3.1/GS expression vector or pTYB2.2 expression vector (Invitrogen, Carlsbad, 
CA) essentially as described above. The expression vectors containing sequences 
verified to be in the correct orientation were transfected into CHO cells in 96-well 
deep-well blocks using the Pfx-6 PerFect Lipid system (Invitrogen, Cat #T93(M6). 
1 0 Cell lysates were made 48 hours after transfection, and the lysates were separated by 
SDS-PAGE and analyzed by Western blot according to standard protocols using an 
anti-V5 epitope tag Mab/horseradish peroxidase conjugate. Table 2 below lists the 
human proteins successfully expressed using this methodology. The ORFs identified 
as HP — were expressed in pTYB2.2. All other ORFs were expressed in pDNA3.1 . 

1 5 Additional collections of human sequences were obtained from a variety of 

sources, including adult lung, heart and mammary tissue and fetal liver tissue. 
Sequences were inserted into several expression vectors having features suitable for 
different purposes, including pIND/GS, pRSET, pCRT7, pcDNA3.1/GS, and 
pBAD/Thio-V5-His (Invitrogen, Carlsbad, CA). Sequences obtained are listed in 

20 Table 2 below. 



Table 2 - Human ORFs 



Plate Number 


Accession Number 


Description 


Predicted 
Size 


Actual 
Size 


M235C7 


H-A06977 


albumin 


67.1 


67.0kDa j 


El 


H-AB002391 


Human mRNA for KIAA0393 
gene, complete cds 


68.09 


68 


H3 


H-AB006969 


Homo sapiens hGAAl mRNA, 
complete cds 


68.42 


70 


E2 


H-AB007875 


Homo sapiens KIAA0415 mRNA, 
complete cds 


51.48 


51 


Dl 


H-AB007887 


Homo sapiens KIAA0427 mRNA, 
complete cds 


66.55 


70 
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M421 D6 


H-AB0107I0 


Homo sapiens mRNA for lectin- 
like oxidized LDL receptor, 
complete cds 


30.14 


45.0kDa 


G3 


H-AD001528 


Homo sapiens spermidine 
aminopropyltransferase mRNA, 
complete cds 


40.37 


40 


B5 


H-AE000659 


Homo sapiens T-cell receptor 
alpha delta locus from bases 
250472 to 501670 (section 2 of 5) 
of the C 


12.39 


16 


E2 


H-AF004022 


Homo sapiens protein kinase 
mRNA, complete cds 


38.28 


44 


M428 CI 


H-AF00423 1 


Homo sapiens 

monocyte/macrophage Ig-related 
receptor mik-iu (Mik ci-iu/ 
mRNA, complete cds 


65.78 


70.0kDa 


A5 


H-AF004327 


Homo sapiens angiopoietin-2 
mKJN A, complete cds 


54.67 


60 


CI 


H-AF006501 


Homo sapiens chromosome 22 
cosmid clone cl 155, RNA 
polymerase II sub unit 14.4 kDa 
VrUCKr j gene, complete cos 


14.08 


24 


H4 


H-AF008936 


Homo sapiens syntaxin-16B 
mRNA, complete cds 


35.75 


47 


H5 


H-AF009243 


Homo sapiens proline-rich Gla 
protein 2 (PRGP2) mRNA, 
complete cds 


22.33 


36 


M462 D6 


H-AFO 13249 


Homo sapiens leukocyte- 
associated Ig-like receptor- 1 
(LAIR-1) mRNA, complete cds 


31.68 


40.0kDa 


Al 


H-AFO 1 35 12 


untitled 


53.02 


53 


A3 


H-AF013970 


Homo sapiens MTG8-like protein 
(MTGR1) mRNA, complete cds 


66.55 


70 


M467 A7 


¥ t A T~t/\ 1 jt OAT 

H-AF014807 


Homo sapiens 

phosphatidylinositol synthase 
(rioj mKJN A, complete cos 


23.54 


29.0kDa 


D2 


H-AFO 15257 


Homo sapiens flow-induced 
endothelial G protein-coupled 
receptor {riiu- 1 ) uikina, 
complete cds 


41.36 


40 




H-ArUl /JU/ 


Homo sapiens Ets-related 
transcription factor (ERT) mRNA, 
enmnlete cd? 


At\ Q*J 


AQ AUrio 


A6 


H-AFO 17656 


Homo sapiens G protein beta 5 
subunit mRNA, complete cds 


38.94 


48 


El 


H-AFO 17995 


Homo sapiens 3-phosphoinositide 
dependent protein kinase- 1 
(PDK1) mRNA, complete cds 


61.27 


52 


G1 


H-AF019612 


Homo sapiens S2P mRNA, 
complete cds 


57.2 


57 


D3 


H-AF020591 


Homo sapiens zinc finger protein 
mRNA, complete cds 


78.76 


74 
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A7 


H-AF022385 


Homo sapiens apoptosis-related 
protein TFAR15 (TFAR15) 
inrvjN/\, compieic cos 


23.43 


33 


H6 


H-AF024714 


Homo sapiens interferon- 
inducible protein (AIM2) mRNA, 
complete cos 


37.84 


48 


Bl 


H-AF025527 


Homo sapiens leucocyte 
immunoglobulin-like receptor-4 
{Liiw*^ mKJNA, complete cos 


48.4 


47 


M424 B4 


H-AF025532 


Homo sapiens leucocyte 
immunoglobulin-like receptor-5 
(LIR-5) mRNA, complete cds 


49.39 


59.0kDa 




H-ArUzOU / 1 


Homo sapiens soluble death 
receptor 3 beta (DR3) mRNA, 
complete cds 


30.58 


50 


M428A1 


H-AF026273 


Homo sapiens interleukin- 1 
receptor-associated kinase-2 
mKJNA, complete cds 


65.01 


68.0kDa 


B6 


H-AF026293 


Homo sapiens chaperonin 
containing t-complex polypeptide 
1, beta su burnt (Cctb) mRNA, 
complete cds 


58.96 


58 


B5 


H-AF026548 


Homo sapiens branched chain 
alpha-ketoacid dehydrogenase 
kinase precursor, mRNA, nuclear 
gene encoding mitochondrial 
protein, complete cds 


45.43 


50 


DA 


H-AFfV?7?fiA 


nomo sapiens putative icu ospan 
transmembrane protein L6H 
(TM4SF5) mRNA, complete cds 


Zl./o 


99 




n~/\r i/z ouuo 


nomo sapiens or 1-iiK.e zinc 
finger transcription factor SLP 
mRNA, complete cds 


jO.*tj 




D 1 


u AFft9Q919 


Homo sapiens calpamodulin 
(CalpM) mRNA, complete cds 


1f\ £9 
/U.oz 


9A 


M422 A7 


H-AF029761 


Homo sapiens decoy receptor 2 
mrviN/v, complete cos 


42.57 


50.0kDa 


M477 F3 


H-AF029893 


Homo sapiens i-beta-l,3-N- 
acetylglucosaminyltransferase 

iiiiviNAv, cuinpicic COS 


45.76 


50.0kDa 


C5 


H-AF032437 


Homo sapiens mitogen activated 
protein kinase activated protein 
Kinase gene, complete cos 


51.92 


50 


M416F3 


H-AF035824 


Homo sapiens vesicle soluble 
NSF attachment protein receptor 
(VTI1) mRNA, complete cds 


25.63 


36.0kDa 


F3 


H-AF037335 


Homo sapiens carbonic anhydrase 
precursor (C A 12) mRNA, 
complete cds 


39.05 


39 


Gl 


H-AF039019 


Homo sapiens zinc finger DNA 
binding protein 89 kDa (ZBP-89) 
mRNA, complete cds 


87.45 


87 


Gl 


H-AF039136 


Homo sapiens Fas binding protein 
(hDaxx) mRNA, complete cds 


81.51 


98 
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A7 


ti-ArWU/ilj 


Homo sapiens putative tumor 
suppressor protein unspliced form 
(Fus-2) mRNA, complete cds 


31.57 


41 


wiHOy r l 




Homo sapiens lysosomal 
neuraminidase precursor, mKJNA, 
complete cds 


45.76 


46.0kDa 






riomo sapiens onao-reiatea 

uciajrcu'i cuLiiicr rv ' wiiaimci 
alnha <nihnnit CK-vQ 1\ mRNA 

complete cds 


54.12 


64 


E2 


H-AJ001340 


Homo sapiens mRNA for U3 
snoRNP associated 55 kDa 
protein 


52.36 




Gl 


H-D00096 


Transtyretin (prealbumin) 


16.28 


20 


C4 


H-D00408 


Cytochrome P450 IIIA7 (P450- 
HFLa) 


55.44 


64 


M302 E7 


H-D00682 


cofilin 


18.37 


30 


M383 G2 


H-D00726 


ferrochelatase 


46.64 


50.0kDa 


M383 C3 


H-D00760 


proteasome, subunit HC3 


25.85 




M305B4 


H-D00761 


nroteasome subunit HC5 


26.62 


JJ 


M266F7 


H-D00763 


proteasome, subunit HC9 


28.82 


33 


E2 


H-D00860 


Phosnhoriho^vl nvrnnhn^nhntp 
synthetase subunit I 


JJ.V7 




215-13 


H-D10522 


human mRNA for 80K-L protein 


35 


36.59 


M423 F5 


H-D11086 


Interleukin 2 receptor gamma 
chain 


40.7 


45.0kDa 


M248D2 


H-D 11094 


positive modulator of HIV tat- 
mediated transactivation 


47.74 


40.0kDa 


G3 


H-D11428 


Peripheral myelin protein 22 


17.71 


17 


M424 D3 


H-D13168 


Human gene for endothelin-B 
receptor (hET-BR) 


48.73 


48.0kDa 


M271 Bo 


H-D13315 


glyoxalase I, 

LACTOYLGLUTATHIONE 
LYASE. CATALYZES THE 
CUNViiKMUN Or 
HEMIMERCAPTAL, FORMED 
rt\L/(vi rvm lri i jlajl y kjaj\l, 
AND GLUTATHIONE, TO S- 
LACTOYLGLUTATHIONE. 


20.35 


34.0kDa 


ivijuu r i 


Ji'jUljOX/ 


nypouieucai proiein 




on 


M248D1 


H-D 1 3630 


hypothetical protein 

rnR'DI^^O^ Human mRNA fnr 

KIAA0005 gene, complete cds 


46.2 


49 


M270D5 


H-D 13634 


hypothetical protein 
(GB:D13634) 


34.65 


42 OkDa 


M250D2 


H-D13642 


hypothetical protein 
(GB:D13642),Human mRNA for 
KIAA0017 gene, complete cds 


44 


48.0kDa 


M250 E6 


H-D 13748 


translation initiation factor 4A 


44.77 


49.0kDa 


M305 C3 


H-D13892 


carboxyl methyltransferase, 
aspartate 


25.19 


34 


Dl 


H-D13900 


enoyl-Coenzyme A hydratase, 
short chain, mitochondrial 


32.01 


58 
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El 


H-D 14446 


Human HFREP-1 mRNA for 
unknown n rote in cnmnlete cds 


34.43 


40 i 


167-14 


H-D14497 


H .sapiens (E wing's sarcoma cell 
line) mRNA encoding open 
reading frame 


51.44 


64 


M266D2 


H-D 14520 


hacif tnmcrnnttnn pIpmAnt. 
UaolL u oJloCI lfJLIUIl ClCJIlCIll- 

binding protein 2 


94 9 




M318D2 


H-D14658 


hypothetical protein 


13.64 


17 


D2 


H-D14661 


Human mRNA for KIAA0105 
gene, cum piece cas 


16.72 


28 


M236E2 


H-D14662 


HYPOTHETICAL 29.5 KD 
PROTEIN IN UBP13-KIP1 
INTERGENIC REGION 
[Saccharomyces cerevisiae] 


24.75 


36.0kDa 






hypothetical protein 
(GB:D14695), Human mRNA for 
KIAA0025 gene, complete cds. 


43.12 


5U.0kDa 


M311 A3 


H-D14696 


hypothetical protein 
(GB:D14696) 


25.74 


30.0kDa 


H3 


H-D14697 


Famesyl diphosphate synthase 
(famesyl pyrophosphate 
synthetase, 

dimethy lal ly ltranstransferase, 
geranyltranstransferase) 


46.2 


55 


M271E7 


H-D14705 


catenin, alpha 2(E). Catenin 
(cadherin-associated protein), 
alpha 1 (102kD). ASSOCIATES 

WITH THP C VTOPT A QKyfTr" 

DOMAIN OF A VARIETY OF 


99.77 


110 


M236A6 


H-D14811 


hypothetical protein 
(GB:D14811) 


30.25 


42 


M250 A3 


H-D14812 


hypothetical protein 

rnR-ni4R \0\ Unman mPMA frvr 

yyjD.u mo iz) 9 riuman nu\JN/Y ior 
KIAA0026 gene, complete cds 






A5 


H-D14874 


Human mRNA for 
adrenomedullin, complete cds 


20.46 


33 


F3 


H-D14887 


Human mRNA for TFIIA-42, 
complete cds 


41.47 


50 


M250H6 


H-D16234 


phospholipase C, alpha , 
PROBABLE PROTEIN 
DISULFIDE ISOMERASE ER- 
60 PRECURSOR [Homo sapiens] 


55.66 


56.0kDa 


M305B1 


H-D16480 


enoyl-CoA hydratase/3- 
hydroxyacyl-CoA dehydrogenase 
trifunctional protein, alpha- 
subunit, mitochobdrial 


84.04 


84 
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M271G2 


H-D16481 


3-ketoacyl-CoA thiolase, beta 
subunit, mitochodnal, 
nyuroxyacyi-i^oenzyme a 
dehydrogenase/3-ketoacyl- 
Coenzyme Athiolase/enoyI- 

(trifunctional protein), beta 
subunit 






HI 


H-D16696 

ITUlUUiU 


nioUULIlC oUlinUIlJa-iyaSC 


77 IB 
/Z.Jo 


AA 


A2 


H-D 17532 


Human mRNA for RCK, 
compieie cos 


52.03 


53 


M266 F4 


H-D17554 


DNA-binding protein TAX 


31.79 


38 


iVlZ*fO /\J 


nhLIZlZJD 


xeroderma pigmentosum group C 

repair cunipiciiiciiiLiig pruicin 

HHR23A 


40.04 


55 


M91S F1 

IV IX. J J Ctl 




<5M99-Ai pha unMni an 

olVIZZ -/vLrrri/V xlWlVlvJ.LAJvj, 

hypothetical protein 
(GB:D21261) 


77 
zz 


J I 


Ul 1 1 pi 




nypoinciicai proxein 


77 Q<A 

/ /.you 


A1 
Ol 


M466 B4 


H-D21853 


Human mRNA fhr K1AA01 1 1 

llUillaJl 1 J irvi^ /A lUI IVlrvrW/l 1 1 

gene, complete cds 


AS 17 


**y.UKLJa 


M311 H3 


H-D23660 


rihn<inmal nmtptn I A. 

1 llA/oUlliai piULvlll l^T 




47 


M419E1 


H-D26309 


human mRNA for LIMK (LIM 

IV. 11 1 ao 


71.240 


75.0kDa 


M271 B9 


H-D26362 


hvnr.thptic.al nmtpin 

(GB.D26362), Human mRNA for 
KJAA0043 eene comolete cds 


70 07 


70. 


M361H2 


H-D26598 


proteasome, subunit HsC 1 0-11 


22.66 


33.0kDa 


M302 G4 


H-D26599 


proteasome, subunit HsC7-I j 


2222 


34 


Gl 

VJ 1 


H.n966ftfl 
n-uzoouu 


ri urn an mi\iN/\ ior pruieasome 
subunit HsN3, complete cds 


90 1 S 

zy. id 


JO 


GQ 


ij n9S^iin 
n-L/zo j*+u 


nypouieiicai proiein, v^jla^ \\j 
homolog 


aa in 


ou 




H-D90rtl 1 1 
n L/X/U 1 1 


pruicasunic, suuunii .a. 


97 QO 

zz. yy 


ZJ j 


M236F3 


H-D29012 


Proteasome (prosome, macropain) 
delta subunit, beta type, 6 


26.4 


32.0kDa | 


Pi 




Human mRNA for 
phosphatidylinositol transfer 
protein \r\- 1 r ueuij, compieie cus 


zy.yz 


Jo 


M9S0 H4 




U aJIMdllun UlltlaUOn IaClOr **/\ll, 

and ribosomal binding protein 




*t D .UKJJa 


167-26 


H-D30742 


human mRNA for calmodulin- 
dependent protein kinase IV 


52.10 


55 


M236 A4 


H-D31767 


hypothetical protein 

(GB:D3 1 767), Human mRNA for 

KIAA0058 gene, complete cds 


18.59 


30 


El 


H-D31883 


Human mRNA for KIAA0059 
gene, complete cds 


50.93 


64 


G2 


H-D32129 


MHC class 1 protein HLA-A 


40.26 


50 


M422 A6 


H-D37965 


Human mRNA for PDGF receptor 
beta-like tumor suppressor 
(PRLTS), complete cds 


41.36 


45.0kDa 
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M305 H4 


H-D38047 


26S proteasome regulatory 
subunit P3 1 


28.340 


34.0kDa 


M423 B2 


H-D38081 


Thromboxane A2 receptor 


37.84 


45.0kDa 


M317D3 


H-D38305 


ErbB-2 transducer 


38.06 


49 


M270 A8 


H-D38583 


calgizzarin, Human mRNA for 
calgizzarin, complete cds 


11.66 


12 


M270A6 


H-D42038 


hypothetical protein 
(GB:D42038), Human mRNA for 
KIAA0087 gene, complete cds 


1529 


27 


M318F3 


H-D42085 


hypothetical protein 
(GB:D42085) 


90.2 


100 


M311 C2 


H-D43642 


YL-1 protein homolog 


40.15 


36 


El 


H-D45213 


Human mRNA for zinc linger 
protein, complete cds 


12.87 


20 


M236 B2 


H-D45248 


proteasome activator hPA28, 
subunit beta , may be cell 
adhesion protein 


26.4 


38 


H3 


H-D45887 


Human mRNA for calmodulin, 
complete cds 


16.5 


20 


166-3 


H-D45906 


human mRNA for LIMK-2 


70 


70.25 


A7 


H-D49357 


Human mRNA for S- 
adenosylmethionine synthetase, 
complete cds 


43.56 


51 


C5 


H-D49489 


Human mRNA for protein 
disulfide isomerase-related 
protein P5, complete cds 


48.51 


54 


M482E2 


H-D49958 


Human fetus brain mRNA for 
membrane glycoprotein M6, 
complete cds 


30.69 


32.0kDa 


M305 G5 


H-D50063 


proteasome, subunit p40 


35.75 


39 


M250 B6 


H-D50310 


cyclin I, Human mRNA for cyclin 
I, complete cds 


41.58 j 


47 


E3 


H-D50419 


Homo sapiens mRNA for OTK18, 
complete cds 


78.32 


64 


M298 Bl 


H-D50495 


transcription elongation factor h- 
SII-T1 (GB:D50495) 


33 


33.0kDa 


MJUZ A3 


f T r\CAO A c\ 

H-D50840 


ceramide glucosy ltransferase 


A"\ AC 

43.45 j 


44 


167-40 


H-D50863 


human mRNA for TESK1 


68.9 3 


70 


166-28 


H-D50927 


human myeloblast mRNA for 
KIAA0137gene 


60.46 


64 


Dl 


H-D63521 


Homo sapiens mRNA for LECT2 
precursor, complete cds 


16.72 


16 


M302 A5 


H-D78134 


glycine-rich binding protein CIRP 


19.03 


30.0kDa 


M313 E5 


H-D78275 


proteasome subunit p42 


42.9 


48.0kDa 


B3 


H-D79205 


Human mRNA for ribosomal 
protein L39, complete cds 


5.72 


10 


A4 


H-D79206 


Human gene for ryudocan core 
protein, exonl-5, complete cds 


21.89 


33 


Al 


H-D80008 


Human mRNA for KIAA0186 
gene, complete cds 


21.67 


32 


M298H4 


H-D83004 


ubiquitin-conjugating enzyme E2 
similar to Drosophila bendless 
gene product 


16.83 


32.0kDa 
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Tl 


H-D83702 


Human hratn mRNA finr 

1 lUIIlflll UlCUil LH1VM r\ IKJl 

photolyase homolog, complete 
cds 


6A S7 


Ad 

OH 


M306 Al 


H-D83735 


neutral calponin 


34.1 


34.0kDa 


H2 


H-D86322 


Homo sapiens mRNA for 


67.21 


64 


Bl 


H-D86979 


Human mRNA for KIAA0226 
gene, cu in pie its cub 


82.72 


82 


169-16 


H-D87U6 


dual specificity mitogen-activated 

nrntpin Irinoco Vinoco 1 
piULCIIl KUlaoC KUlaoC J 


3824 


42 


166-27 


H-D87119 


human cancellous bone osteoblast 
mRNA for GS3955 


37.80 


40 






Homo sapiens mRNA for very- 
long-chain acyl-CoA synthetase, 

rnmnlpfp fvtc 

ViJIIlpJClC WUj 


OO.Ji 


OA 

04 






human mRMA fnr ^rr-liVf* 

adapter protein 


in ai 


1R 
Jo 


M440 H7 


H-D8Q470 


Hnmn onnipnc mRMA fnr QT1 T\0 
numu oapiciio iiiivpi/\ iui oil dz, 

comnlete cH<i 


17 ^7 


1R nirHa 


HI 


H-D90086 


Human nvnivatf* HphvHrfkOpnacp 

flEC 1 2 4 n beta subunit eene 
exons 1-10 


19 


IS 


M362F1 


H-D90209 


DNA-binding protein 
TAXREB67 


38.72 


48.0kDa 


M316B2 


H-J00068 


actin, alpha 1, skeletal muscle 


41.58 


50 


M250 B2 


H-J00194 


major histocompatibility complex, 
MHC class II, DR alpha 


28.05 


36.0kDa 


G2 


H-J00212 


Interferon, alpha 2 1 


20.9 


30 


Gl 


H-J00287 


Human pepsinogen gene 


42.79 


48 


M298C2 


H-J02611 


apolipoprotein D 


20.9 


31.0kDa 


1V1ZOO w*r 


H-Tf)7fiRl 
n-juzooj 


AHP/ATP rarrtpr nmtPtn 

rvL/i / /\ i x Carrier proiem 


17 RQ 


ifi 

JO 


M1R1 H7 


n-JUZOOj 


plasminogen acuvaior lnniDiior, 

n la rent a 


/IS 7£ 1 


DU.UKJL/a 


167-3 


H-J02853 


"casein kinase II, alpha chain" 


43.08 


50 


E3 


H-J02854 


Human 20-kDa myosin light 
chain (MLC-2) mRNA, complete 
cds 


19.03 


31 


M248 F3 


H-J02874 


fatty-acid-binding protein 4, 
PROTFIN IN AnTPOTYTF^ 


14.63 


17 


M235 D5 


H-J02939 


antigen 4F2, heavy chain 


58.3 


58 


Pi 




comcosieroia Duiaing gioounn 


AA fs& 


sn 


M7AR F7 


14 Tfi7Q£A 
rl-JUZyOO 


adenine nucleotide trans locator 1 
(skeletal muscle) [ANT1], 
CATALYZES THE EXCHANGE 
OF ADP AND ATP ACROSS 
THE MITOCHONDRIAL 
INNER MEMBRANE. 


10 711 


11 


El 


H-J02982 


Glycophorin B 


10.12 


20 


167-91 


H-J03075 


"protein kinase c substrate, 80 kD 
protein heavy chain" 


58.04 


98 


M266 A3 


H-J0319I 


profilin 1 


15.51 


17.0kDa 


M248H4 


H-J03231 


glucose-6-phosphate 
dehydrogenase [G6PD] 


56.76 


51 
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M266F2 


H-J03459 


LEUKOTRIENE A-4 
HYDROLASE [Homo sapiens] 


67.32 


64 


A2 


H-J03460 


Prolactin-mduced protein 


16.17 


26 


M271 E5 


H-J03799 


lam in in receptor 1, Laminin 
receptor (2H5 epitope). 40S 
RIBOSOMAL PROTEIN SA 
[Homo sapiens]. 


32.56 




M440 A4 


H-J03890 


Human pulmonary surfactant 
protein C (SP-C) and pulmonary 
surfactant protein CI (SP-C1) 
genes, complete cds 


21.78 


30.0kDa 


M271 D8 


H-J03934 


NAD(P)H menadione 
oxidoreductase 1, dioxin- 
inducible. INVOLVED IN 
DETOXICATION PATHWAYS. 


30.25 


38 


M271 A8 


H-J04031 


trifunctional enzyme 
(GB:J04031). C-l- 
TETRAHYDROFOLATE 
SYNTHASE, CYTOPLASMIC 
[Homo sapiens] 


102.96 


U7.0kDa 


M305 F6 


* 1 in A f\ A AZ 

H-J04046 


calmodulin 3 [CALM3] 


16.5 


20 


M305 G7 


H-J04071 


cytotoxic T-lymphocyte- 
associated serine esterase 1 
(catnepsin u-Jike l, granzyme d) 
[CTLA1] 


27.28 


38 


M311 D2 


H-J04183 


lysosomal-associated membrane 
protein 2 


44.99 


47 


M3U0 r4 


H-J04205 


Sjogren syndrome antigen B 


44.99 


5 1 .OkDa 


M416G8 


H-J04430 


Acid phosphatase 5, tartrate 
resistant 


35.64 


45.0kDa 


Bl 


H-J04501 


Glycogen synthase 1 (muscle) 


81.18 


81 | 


M313 B5 


H-J04543 


synexin 


51.37 


51 I 


Bl 


H-J04605 


Peptidase D 


54.34 


55 


M250 C6 


H-J04615 


small nuclear ribonucleoprotein 
SM-D, ROLE IN THE PRE- 
mRNA SPLICING OR IN 
SNRNPSTRUCTURE. 


26.51 


34.0kDa 


M248E2 


H-J04964 


steroid sulfatase (microsomal) 
[STS] 


64.24 


60;0kDa 


M250 A7 


H-J05249 


replication protein A, 32 kDa 
subunit, REQUIRED FOR SV 
40 DNA REPLICATION IN 
VITRO, RP-A IS SINGLE- 
STRANDED DNA-BINDING 

PR OTP IN 


29.81 


36.0kDa 


Fl 


H-J05272 


IMP (inosine monophosphate) 
dehydrogenase 1 


56.65 


51 


169-15 


H-J05401 


"creatine kinase, sarcomeric 
mitochondrial precursor" 


50 


46.16 


M266E4 


H-J05448 


RNA polymerase II, subunit B33 


30.36 


35.0kDa 


M305C2 


H-K00558 


tubulin, alpha kl [TUBA*] 


49.72 


52.0kDa 


M416H7 


H-K01571 


Human T-cell receptor active 
beta-chain, mRNA from cell line 
MOLT-3, complete cds 


34.43 


36.0kDa 
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\A 1 1 1 X2A 


H-K.U 1 /O J 


haptoglobin 


3 0.25 


4/.UKUa | 




LI V (Y) 1 C\(\ 

ri-KUZ 1 UU 


Human ornithine 

(ran cmrKam vIqca if\Tf*\ m I? XI A 

uanscanjarnyidse \\j niivri/\ > 




AH 
Hi 




H-K02574 


nnrinf* nnrIeA<iirff* nhn^nhnrvlav 

jjuiuic iiuliwujiuc piiu^puui y idov 


*)1 Q 

J 1 .7 






n ivi/ijo i 


"thvmiHini* Irinacf* ovtACAlip" 






M248E4 


H-K03020 


phenylalanine hydroxylase [PAH] 


49.83 


50 


MO DO dJ 


ri-KUJ 1 y l 


uyiocnrome r*fju, suDiamiry j 

^CUUIIiaLIk' VVIIIlfJUUJiU-UlUUV'lUH? 1 , 

polypeptide 1 




jj.uKua 


H2 


H-L00190 


Antithrombin III 


51.15 


55 




H-I H1ftR7 
n-iAi i uo / 


proicm Kinase c, incut type 


fin 


77 7 


M318C2 


H-L01124 


ribosomal protein SI3 


16.72 


28 


M313F1 


H-L02321 


glutathione S-transferase M5 


24.09 


28 


M305 E5 


H-L02426 


protease 26S, regulatory subunit 4 


48.51 


53 


M302D4 


H-L02547 


cleavage stimulation factor, 50 
kDa subunit 


47.52 


50.0kDa 


M266 H7 


H-L02648 


transcobalamin II 


47.08 


48.0kDa 


E2 


H-L02932 


Human peroxisome proliferator 
activated receptor mRNA, 
complete cds 


51.59 


59 


M270A1 


H-L03380 


gonadotropin-releasing hormone 
receptor [GRHR], THIS 
RECEPTOR MEDIATES ITS 
ACTION BY ASSOCIATION 
WITH G PROTEINS 


36.19 


36 


M270 HI 


H-L03411 


RD protein [RDBP], Radin blood 
group 


41.91 


59.0kDa 


D3 


TIT /\1 ilZ 

H-L03426 


Human XE7 mRNA, complete 
alternate coding regions 


42.46 


45 


Bl 


H-L03785 


Myosin, light polypeptide 5, 
regulatory 


19.14 


32 


A7 


H-L04483 


ribosomal protein S21 


9.24 


34 


M416B2 


H-L05147 


Human dual specificity 
phosphatase tyrosine/serine 
mRNA, complete cds 


20.46 


30.0kDa 


215-38 


H-L05624 


dual specificity mitogen-activated 
protein kinase kinase 1 


50 


43.30 


M271 D4 


H-L06132 


anion channel, voltage-gated, 
isoform 1. FORMS A CHANNEL 
THROUGH THE CELL 
MEMBRANE, THAT ALLOWS 

rvrrui tciAii ri>/Mi/ ci/ at t 

DIFFUSION FROM SMALL 
HYnROPHYT TP MOT FPITi P<1 


31.24 


37 


169-27 


H-L06139 


tyrosine-protein kinase receptor 
TIE-2 precursor 


125 


123.7 


HI 


H-L06147 


Human (clone SY1 1) golgin-95 
mRNA, complete cds 


68.31 


68 


M250A1 


H-L06419 


procollagen-lysine, 2-oxoglutarate 
5-dioxygenase (lysine 
hydroxylase) [PLOD] 


80.08 


80.0kDa 


M236 F6 


H-L06498 


ribosomal protein S20 


13.2 


23.0kDa 


M318D1 


H-L06499 


ribosomal protein L37a 


10.23 


27 
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M270D1 


H-L07414 


CD40 antigen ligand [CD40LG], 
NVOLVED IN 

IMMUNOGLOBULIN CLASS 

oWl rCrUNO. 


28.82 


36 


M29o AO 


H-LU7548 


aminoacylase 1 


44. yy 


52.0kDa 


M424C3 


H-L07592 


Human peroxisome proliferator 
activated receptor mRNA, 
complete cds 


48.62 


48.0kDa 


M298 G6 


H-L07633 


proteasome (prosome, macropain) 
activator subunit 1 (PA28 alpha) 
IroMfcl J 


27.5 


33.0kDa 


M3I8B1 


H-L08096 


CD70 antigen (CD27 ligand) 
[CD70] 


21.34 


28 


U2 


H-LOo 1 87 


cytokine receptor EBI3 


25.3 


42 


M313F4 


H-L08850 


amyloid, non-A beta component, 
Alzheimer's disease 


15.51 


31.0kDa 


M426 bl 




MADS box transcription enhancer 
factor 2, polypeptide C (myocyte 

cxuiaiiwcr ittVfiur zv/ j 


O 1 A 

52.14 


oO.Okua 


M266A8 


H-L09235 


ATPase, vacuolar 


67.98 


64.0kDa 


JVlZOu Ul 


14 T nO£H/4 
H-1AI70U4 


differentiation-dependent 
intestinal membrane A4 protein 




1 t.DKUZ 


M317C1 


H-L10338 


sodium channel, voltage-gated, 
iype i, Dcia polypeptide lov^rN idj 


24.09 


24 


Ml 17 PI 


H-T 10717 


lyrobine-proiem Kinase 1 1 t%j 1 ojs. 


/iR 970 


#5R Olrrin 
OO.UKUd 


M300 B5 


H-L10820 


formyl peptide receptor 1 [FPR1] 


38.61 


37 


mil n A4 


H-LIUojo 


pre-mKJNA splicing iactor oKpzu 


Io.Ij 


j i .UKua 


M300A5 


H-L10918 


chemokine (C-C) receptor 1 
[CMKBR1] 


39.16 


30 


Mil I F2 


H-Ll 1245 


complement component 4-binding 
protein, beta 


27.83 


30 


M266 B7 


H-LU353 


neurofibromatosis 2 (bilateral 
acoustic neuroma) [NF2] 


65.56 


63.0kDa 


M311 B3 


H-L11667 


cyclophilin 40 


40.81 


50.0kDa 


215-49 


H-L 11695 


serine/threonine-protein kinase 
receptor R4 precursor 


64 


55.40 


M466C2 


H-L11931 


Human cytosolic serine 
hydroxymethyltransferase 
(SHMT) mRNA, complete cds 


53.24 


56.0kDa 


M271 B7 


■ I f I'll 

H-L1216& 


ADENYLYL CYCLASE- 

A OGl~l/" , T ATT7TI DD /'YTTTTXT 1 

AooUUlA 1 tJJ rRU 1 clN 1 

[Homo sapiens] 


52.36 


oO.OkDa 


MAI ft. TM 


VI i 17Q/;4 


inieneuKui-acuvaieu recepior, 

homolog of mouse Ly63 


?ft 1£ 


JO.UMJd 


B3 


H-L13203 


Human HNF-3/fork-head 
homolog-3 HFH-3 mRNA, 
complete cds 


38.72 


49 


D2 


H-L 13744 


Human AF-9 mRNA, complete 
cds 


62.59 


63 


167-8 


H-L13943 


glycerol kinase 


60 


57.71 1 


M311 G3 


H-L13974 


leucine zipper protein 
(GB:L 13974) 


41.14 


51 
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M271H5 


H-L13977 


LYSOSOMAL PRO-X 
CARBOXYPEPTIDASE 
PRECURSOR [Homo sapiens]. 


54.67 


57 


M270 G2 


H-L14283 


protein kinase C, zeta [PRKCZ], 
SERINE- AND THREONINE- 
SPECIFIC ENZYME. 


65.23 


98 


M235 A3 


H-L 14286 


antioxidant protein, thiol-specific 


21.89 


32.0kDa 


M426 H3 


H-L 14778 


Protein phosphatase 3 (formerly 
2d), catalytic summit, alpha 
isoform (calcineurin A 
alpha) {alternative products} 


57.42 


60.0kDa 


B4 


H-L15702 


complement factor B 


84.15 


100 


M426 A4 


H-L 16794 


Human transcription factor 
(MEF2) mRNA, complete cds 


c rf a*\ 

57.42 


60.0kDa 


215-25 


H-L16862 


g protein-coupled receptor kinase 
CiRKo 


70 


63.4 


167-74 


H-L16991 


thym idyl ate kinase 


36 


23.39 | 


169-3 


H-L18964 


"protein kinase c, iota type" 


80 


64.64 


M305E2 


H-L18972 


hypothetical protein (GB:L 18972) 


7524 


78 


M426D4 


H-L19067 


Human NF-kappa-B transcription 
factor p65 subunit mRNA, 
complete cds 


59.18 


63.0kDa 


215-26 


H-L 19268 


Homo sapiens myotonic 
dystrophy associated protein 
kinase mRNA 


70 


68.71 


M27L El 


H-L 19297 


carbonic anhydrase V [CA5], 
Mitochondrial carbonic 
anhydrase. REVERSIBLE 

IJVnO ATA TT/".XT A DDfWI 

M I UKA 1 A 1 1UN Ur CAKiiUIN 
DIOXIDE. 


33.66 


42 


M298 G4 


H-L19437 


transaldolase 


37.18 


39.0kDa | 


M423 C4 


H-L 19593 


Interleukin 8 receptor, beta 


39.71 


41.0kDa 


Gl 


H-L19686 


Homo sapiens macrophage 
migration inhibitory factor (MIF) 
gene, complete cds 


12.76 


13 


G2 


H-L19739 


metal lopanstdmulin 1 


9.35 


32 j 


M302E3 


H-L19871 


activating transcription factor 3 


20.02 


36.0kDa 


167-86 


H-L20422 


14-3-3 protein eta 


34 


27.13 


M440 B2 


H-L20492 


Human gamma-glutamyl 
transpeptidase mRNA, complete 
cds 


24.86 


35.0kDa 


M315B1 


H-L20688 


GDP-dissociation inhibitor 
protein rhoA 


2222 


32 


M271 H3 


H-L20941 


ferritin, heavy polypeptide. 
FERRITIN IS AN 
INTRACELLULAR 
MOLECULE THAT STORES 
IRON IN A SOLUBLE, 
NONTOXIC, READILY 
AVAILABLE FORM. 


2024 


32 


M235 B7 


H-L21893 


Na+/taurocholate cotransporter, 
STRICTLY DEPENDENT ON 
THE 
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Fl 


H-L21934 


Sterol O-acvItransferase facvl- 
Coenzyme A: cholesterol 
acyltransferase) 


60 61 


fin 


C2 


H-L22075 


Human guanine nucleotide 
regulatory protein (G13) mRNA, 
complete cds 


41.58 




169-18 


H-L22206 


vasopressin v2 receptor 


60 


58.00 


M421 A10 


H-L22214 


Human adenosine A 1 reeentor 
(ADORA 1 ) mRNA exons 1-6, 
complete cds 




JO.yJKUa 


M424 Fl 


H-L23959 


Homo canipiiQ F9F-rplfltf»rl 

transcription factor (DP-1) 
mRNA, complete cds 






C2 


H-L24498 


Human gadd45 gene, complete 
cds 


18.26 


28 


M302E2 


H-L25080 


proto-oncogene rhoA, multidrug 

resistance nrotpin 


21.34 


31 ! 


M270B8 


H-L25081 


guanine nucleotide-binding and 
transform in 0 nrotein rhof^ 
Aplysia ras-related homolog 9 


2134 


30 


M236 E3 


H-L25085 


1 rnmnlpv hpfa Qiifitinit 

uvMJl V^UliljJlCA, UCW aiiUUlllL, 

PROTEIN TRANSLOCATION 
IN THE ENDOPLASMIC 
RETICULUM 


1U.O / 


1Q 


167-85 


H-L25610 


cvclin-denendent kina.se inhibitor 

Villi UvpvllUwlli IVlllttOw llllllUllvI 

1 


32 


18 1 1 
10, 1 1 


B2 


H-L25610 


cyclin-dependent kinase inhibitor 
1 


18.110 


40 


M297H2 


H-L26232 


cathepsin A/phosphoIipid transfer 
protein 


54.34 


64 OkDa 

\J^w *\J L\-A*r <A 


167-4 


H-L26318 


stress-activated protein kinase 
JNK1 


52 


42.31 


M428 Fl 


H-L27586 


Human TR4 orphan receptor 
mRNA, complete cds 


67.76 


67.0kDa 


M302 E5 


H-L27711 


protein phosphatase KAP 1 


23.43 


28 | 


M250 A6 


H-L28010 


Homo sapiens HnRNP F protein 
mRNA, complete cds, 






Fl 


H-L28821 


Alpha mannosidase II isozyme 


87.67 


87 


167-89 


H-L28824 


tyrosine-protein kinase SYK 


70 


69.92 


M298E6 


H-L28997 


ADP-ribosylation factor- like gene 
1 


20.02 


33 OkDa 


D4 


H-L29219 


Homo sapiens clkl mRNA, 
complete cds 


53.35 


60 


169-63 


H-L29222 


Homo sapiens clkl mRNA 


25 


15.0 3 


M429 B3 


H-L29277 


Signal transducer and activator of 
transcription 3 (acute-phase 
response factor) 


84.81 


88.0kDa 


CI 


H-L29433 


Human factor X (blood 
coagulation factor) gene 


53.79 


64 


G3 


H-L31860 


Glycophorin A 


16.61 


26 


Dl 


H-L31881 


Nuclear factor I/X (CCAAT- 
binding transcription factor) 


48.62 


48 


169-13 


H-L31951 


human protein kinase (JNK2) 
mRNA 


55 


46.71 
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Al 


H-L32179 


Arylacetamide deacetylase 
(esterase) 


44 


50 


B2 


H-L33404 


Human stratum comeum 
chymotryptic enzyme mRNA, 
complete cds 


27.94 


36 


M312D3 


H-L33799 


oroco Has en C-nrateinase 
enhancer 


49.5 




169-77 


H-L33801 


human protein kinase mRNA 
GSK-3 


55 


46.27 


M305 D6 


H-L34041 


L-glycerol-3-phosphate:NAD+ 
oxidoreductase 


38.5 


42.0kDa 


B4 


H-L34355 


Homo sapiens (clone p4) 50 kD 
dystroph in-associated 
glycoprotein mRNA, complete 
cds 


42.68 


47 


M297 B3 


H-L35013 


spliceosomal protein SAP 49 


46.75 


52.0kDa 


167-32 


H-L35253 


human CSaids binding protein 
(CSBPl)mRNA 


52 


39.67 


M266 D6 


H-L35545 


C/activated protein C receptor, 
endothelial 


26.29 


38.0kDa 


M300F1 


H-L35594 


auto tax in 


100.76 


91.0kDa 


M318E2 


H-L36720 


bystin 


33.77 


29 


M305H2 


H-L37127 


RNA polymerase II 


12.98 


16 


M300 Dl 


H-L38490 


ADP-ribosylation factor 
(GB:L38490) 


22.22 


32 


M318E1 


H-L38941 


ribosomal protein L34 


12.98 


18 


C2 


H-L38969 


Homo sapiens thrombospondin 3 
(THBS3) gene, complete cds 


105.27 


110 


M476 F4 


H-L39060 


Homo sapiens transcription factor 
SL1 mRNA, complete cds 


49.61 


53.0kDa 


M300E4 


H-L40399 


hypothetical protein (GB:L40399) 


29.26 


36 


E3 


H-L40802 


Homo ^aniens 1 7-heta- 
hydroxysteroid dehydrogenase 
(17-HSD)gene 


42.68 


60 


M478 Fl 


H-L40904 


H. sapiens peroxisome 
proliferator activated receptor 
gamma, complete cds 


52.69 j 


60.0kDa 


M306C2 


H-L41268 


natural killer associated transcript 
2 [NKAT2*] 


37.62 


40 


M306E2 


H-L41270 


natural killer associated transcript 
4 [NKAT4*] 


50.16 


65.0kDa 


M306F2 


H-L41347 


natural killer associated transcript 
5 [NKAT5*] 


33.55 j 


40 


M468 C3 


H-L41351 


Homo sapiens prostasin mRNA, 
complete cds 


37.84 


45.0kDa 


169-53 


H-L41816 


Homo sapiens cam kinase I 
mRNA 


48 


40.77 


167-25 


H-L41939 


tyrosine-protein kinase receptor 
EPH-3 precursor 


108 


108.6 


C3 


H-L42374 


Homo sapiens protein 
phosphatase 2A B56-beta (PP2A) 
mRNA, complete cds 


54.78 


64 


M306B1 


H-L42531 


glutathione synthetase 


52.25 


54.0kDa 
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M302F6 


H-L42856 


RNA polymerase 11 transcription 
factor Sill, p 1 8 subunit 


13.09 


20.0kDa 


M313C7 


H-L76200 


guanylate kinase (GUK1) 


21.78 




M428 El 


H-L76702 


Homo sapiens protein 
Dhosohatase 2A B56-delta (PP2A\ 
mRNA, complete cds 


66.33 


68.0kDa 


M478 Al 


H-L76703 


Homo saoiens nrotein 
phosphatase 2A B56-epsilon 
(PP2A) mRNA, complete cds 


51.48 




166-52 


H-L77213 


H. sapiens phosphomevalonate 
kinase mRNA 


34 


21.19 


169-64 


H-L77964 


H.sapiens ERK3 mRNA 


100 


79.38 


M360 C3 


H-M 10050 


fatty-acid-binding protein 2, 
intestinal 


14.08 


20.0kDa 


D5 


H-M 10050 


fatty-acid-binding protein 2, 
intestinal 


14.08 


36 


M421 E7 


H-M 10058 


Asialoglycoprotein receptor 1 


32.12 


48 OkDa 


M429 D3 


H-M10901 


Glucocorticoid receptor 


85.58 


85.0kDa 


M312G1 


H-M 11025 


asialoglycoprotein receptor 2 


34.32 


34 OkDa 


167-44 


H-M11026 


interferon alpha-4 precursor 


33 


20.86 


F2 


H-M11321 


Human group-specific component 

vitamin 1™^— Klin H in o nrntpin 

VlUuillll JLF-UUlUUlg {JIUlCllI 

mRNA, complete cds 


52.25 


56 


M236 B5 


H-Ml 1354 


INNUCLEOSOME 
FORMATION 


1 ^ 07 

IDaJ / 




M236 G2 


H-M11433 


retinol-binding protein 1, cellular 
tran snort nrotein 


14.96 


28 


M270 G7 


H-M 11560 j 


aldolase A FRUCTOSE- 
BISPHOSPHATE ALDOLASE A 
[Homo sapiens] 


40.15 


4ft 


H3 


H-M11717 


Human heat shock protein (hsp 
70) gene, complete cds 


70.51 


60 


El 


H-M12523 


Human serum albumin (ALB) 
gene, complete cds 


67.1 


70 


B5 


H-M12963 


Alcohol dehydrogenase 1 (class 
I), alpha polypeptide 


41.36 


48 


D6 


H-M13228 




51.15 


50 


D4 


H-M13981 


Inhibin, alpha 


40.37 


50 


M236G4 


H-M13982 


interleukin 4 [IL4] precursor, B- 
celi activator 


16.94 


30 


M271B6 


H-M 14043 


lipocortin II, Annex in II 
(lipocortin 10- CALCIUM- 
REGULATED MEMBRANE- 
BINDING PROTEIN 


37.4 


45.0kDa 


M271F4 


H-M14218 


argininosuccinate lyase 


51.04 


56 


M297A3 


H-M14221 


cathepsin B 


37.4 


32.0kDa 


M305 B2 


H-M 14328 


enolase, alpha 


47.85 


50 


167-54 


H-M 14333 


human c-syn protooncogene 


60 


59.14 


167-51 


H-M 14505 


H.sapiens mRNA (open reading 
frame; patient SK29(AV)) 


36 


33.40 


215-74 


H-M 14676 


human src-like kinase (slk) 
mRNA 


60 


59.14 
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167-55 


H-M 14780 


"creatine kinase m chain" 






M416F8 


H-M 15059 


Fc frap merit of loF lnw affinitv 

• iioguiwii yj*. igyL^, iuw annul y 

11, receptor for (CD23A) 


^5 AD 




M271 Fl 


H-M15182 


glucuronidase, beta [GUSB], 
PLAYS AN IMPORTANT ROLE 
IN THE DEGRADATION OF 
DERMATAN AND KERATAN 
SULFATES. 


71.72 


72 


215-37 


H-M 15465 


human pyruvate kinase type L 
mRNA 


64 


59.80 


M298A4 


H-M15796 


cyclin 


28.82 


43.0kDa 


C3 


H-M 15800 


Mai, T-cell differentiation protein 


16.94 


17 


M440E1 


H-M15841 


Human U2 small nuclear RNA- 
associated R" antipen mRNA 
complete cds 


24.86 


34.0kDa 


M248 C3 


H-M 15887 


endozepine 


9.68 


15 OkDa 


M463 A2 


H-M15990 


human c-yes-1 mRNA 


59.800 


65.0kDa 


M418E2 


H-M 16038 


tvrosine-nrotein kinase f YN 

l _7 * UalUV pi \JCC 11 1 Bk.ll I do C Aj I 1^1 




OH.UlLL/a 


M266 D3 


H-M16342 


HETEROGENEOUS NUCLEAR 
RIBONUCLEOPROTEINS 
C1/C2 [Homo sapiens]; small 
nuclear ribonucleoprotein, 
polypeptide C 


32.01 


49 [ 


167-20 


H-M 16591 


tyros ine-prote in kinase HCK 


60 


55.62 


C7 


H-M 16591 


tyrosine-protein kinase HCK 


55.620 


70 


M305 E7 


H-M 16660 


heat shock 90kD nrntetn 1 heta 
[HSPCB] 


79 75 




167-65 


H-M 16750 


PIM-1 oroto-oncopene 

* 1 1^1 Villi UllvVgvUv 

serine/threonine-protein kinase 


38 


Jt.JU 


M311 Al 


H-M 16827 


acvI-f^oenTvme A Hehvdrfif*ena<?e 

C-4 to C-12 straight-chain 


46.42 


SO OkDa 


D3 


H-M16961 


Alpha-2-HS-glycoprotein alpha 
and beta chain 


40.48 


50 


D3 


H-M 16974 


Complement component 8, alpha 
polypeptide I 


64.35 


55 


M248C2 


H-M17017 


INTERLEUKIN-8 PRECURSOR 
[Homo sapiens] 


11 


11 


M305E4 


H-M 17885 


ribosomal phosphoprotein P0, 
acidic 


34.98 


37.0kDa 


M339E2 


H-M17887 


ribosomal phosphoprotein P2 


12.76 


19.0kDa 


M248 D5 


H-M 18731 


galactose- 1 -phosphate 
uridylyltransferase [GALT] 


41.91 


42 | 


F2 


H-M 19309 


Troponin Tl, skeletal, slow 


30.69 


40 


M385 E2 


H-M19713 


tropomyosin, alpha, muscle 


31.35 


41. OkDa 


167-79 


H-M19722 


proto-oncogene tyrosine-protein 
kinase FGR 


64 


58.26 


M248H1 


H-M20560 


Annexin III (lipocortin III), 
INHIBITOR OF 
PHOSPHOLIPASE A2 


35.64 


37 


M235 HI 


H-M20681 


GLUCOSE TRANSPORTER 
TYPE 3, BRAIN 


54.67 


50 


167-29 


H-M21616 


beta platelet-derived growth 
factor receptor precursor 


121 


121.7 
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M305 A3 


H-M21812 


myosin light chain 2 


18.81 


30 


167-30 


H-M22146 


"40S ribosomal protein S4, x 
isoform" 


34 


26.91 


M302 D6 


H-M22430 


phosphoiipase A2 RASF-A 


15.95 


31.0kDa 


E2 


H-M22491 


Bone morphogenetic protein 3 
(osteogenic) 


52.03 


55 


M340A2 


H-M22538 


NADH-ubiquinone reductase, 24 
kDa subunit, mitochondrial 


27.5 


33 


B2 


H-M22632 


Glutamic-oxaloacetic 
transaminase 2, mitochondrial 
(aspartate aminotransferase 2) 


47.41 


47 j 


B4 


H-M22960 


Protective protein for beta- 
galactosidase (galactosialidosis) 


52.91 


60 


M250C4 


H-M22995 


ras-related protein RAP1A, 
member of RAS oncogene family 






B3 


H-M23254 


Calpain, large polypeptide 12 


77.11 


77 


M266B4 


H-M23613 


Nucleoohosmin fnuelentar 
phosphoprotein B23, numatrin), 
BELIEVED TO BIND SINGLE- 
STRANDED NUCLEIC ACIDS 






M469 D2 


H-M23668 


Homo sapiens adrenodoxin gene 


20.35 


25.0kDa 


M478 H3 


H-M24439 


Hum nn liv*»r/VsrinA/Vi/4n^\/_tvr»*» 

ouiiidJi iivcr/Dunc/Kiuney-iype 
alkaline nho^hatiwe (A\ PI ^ 
gene 


^7 7^ 




F5 


H-M24470 


Glucose-6-phosphate 
dehydrogenase 


38.06 


44 


M270E5 


H-M24898 


uiyruiu nunnonc uiiououiyroniiic 
receiptor c-erh A ear-1 ThviniH 

hormone receptor, alpha (avian 
erythroblastic leukemia viral (v- 
erb-a) oncogene homolog) 


O / .OJ 


UK 
OJ 


D3 


H-M24902 


Acid phosphatase, prostate 


42.57 


54 ! 


D6 


H-M25809 


ATPase, H+ transporting, 
lysosomal (vacuolar proton 
pump), beta polypeptide, 
56/58kD, isoform 1 


56.32 


57 


167-77 


H-M26252 


"pyruvate kinase, M2 isozyme" 


60 


58.48 


M271 F8 


H-M26326 


keratin 18 


47.41 


50.0kDa 


Bl 


H-M26901 


Human renin gene 


44.44 


50 


M271 G4 


H-M27396 


asparagine synthetase 


61.82 


62 


M338 B3 


H-M27542 


globulin, sex hormone-binding 


39.200 


40 j 


M512B6 


H-M27602 


Protease, serine, 2 (trypsin 2) 


27.28 


36.0kDa 


M270 B6 


H-M27691 


DNA-binding protein CREB, 
cAMP-responsive 


36.08 


50 


CI 


H-M27878 


Zinc finger protein 84 (HPF2) 


81.29 


81 


M270F6 


H-M28209 


guanine nucleotide-binding 
protein rabl 


22.66 


30.0kDa 


M512H5 


H-M28210 


RAB3A, member RAS oncogene 
family 


24.31 


36.0kDa 


B3 


H-M28214 


Homo sapiens GTP-binding 
protein (RAB3B) mRNA, 
complete cds 


24.2 


34 
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M300 C5 


H-M28249 


integrin, alpha 2 (CD49B, alpha 2 
subunit of VLA-2 receptor) 
[ITGA2] 


130.02 


130 OkDa 


M248B6 


H-M28372 


zinc finger protein 9 (a cellular 
retroviral nucleic acid binding 
protein) [ZNF9] 


19.58 


28.0kDa 


M248 C5 


H-M28983 


interleukin I, alpha [ILIA] 


29.92 


42 


M298C1 


H-M29536 


translation initiation factor 2, beta 
subunit 


36.74 


50.0kDa 


M425 A5 


H-M29696 


Interleukin 7 receptor 


50.6 


63.0kDa 


El 


H-M29960 


Human steroid receptor (TR2- 1 1) 
mRNA, complete cds 


66.44 


65 


M361 D3 


H-M29971 


6-O-methylguanine-DNA 
methyltransferase [MGMT] 


22.88 


33.0kDa 


167-67 


H-M30448 


"casein kinase II, beta chain" 


34 


23.72 


M250E2 


H-M31211 


MYOSIN LIGHT CHAIN 1, 
SLOW-TWITCH MUSCLE A 
ISOFORM [Homo sapiens] 


22.99 


30 OkDa 


M311 C4 


H-M31452 


proline-rich protein 


65.78 


68 


M312H3 


H-M31469 


ras-like protein TC4 


23.87 


32.0kDa 


167-41 


H-M31606 


"nhosnhorvlase R kinase pamma 
catalytic chain, testis isoform" 


50 


A A 7 


B4 


H-M31642 


HvDoxanthine 
phosphoribosyltransferase 1 
(Lesch-Nyhan syndrome) 




JO 


M416 D8 


H-M31932 


Fc fragment of IgG, low affinity 
Da, receptor for (CD32) 


34.98 


45.0kDa 


M305 A8 


H-M3201 1 


neutrophil cytosolic factor 2 
(65kD, chronic granulomatous 
disease, autosomal 2) [NCF2] 


57.97 


58 


B2 


H-M32315 


Human tumor necrosis factor 
receptor mRNA, complete cds 


50.82 


60 


M266C2 


H-M33374 


cell adhesion protein SQM 1 


14.96 


18.0kDa 


M431 Fl 


H-M33375 


dihydrodiol dehydrogenase 4 


33.99 


40 OkDa 


G6 


H-M33680 


Human 26-kDa ceil surface 
protein TAPA-1 mRNA, complete 
cds 


26.07 


24 


Fl 


H-M33772 


Human fast skeletal muscle 
troponin C gene 


17.71 


29 


167-15 


H-M34065 


m-phase inducer phosphatase 3 


55 


52.10 


F4 


H-M34079 


Human immunodeficiency virus 
tat transactivator binding protein- 
1 (tbp-1) mRNA, complete cds 


44.55 


52 


169-86 


H-M34181 


"cAMP-dependent protein kinase, 
beta-catalytic subunit" 


50 


38.68 


Dl 


H-M34379 


Elastatse 2, neutrophil 


29.48 


35 


M314E1 


H-M34671 


CD59 glycoprotein precursor 


14.150 


20 


M266 C3 


H-M35252 


CO-029 (GB:M35252) 


26.18 


30 


M315 A4 


H-M36035 


benzodiazapine receptor 
(peripheral) [BZRP] 


18.7 


19 


M300C1 


H-M36340 


ADP-ribosylation factor 1 


20.02 


30 


M312C3 


H-M3634! 


ADP-ribosylation factor 2 


19.91 


29 


D6 


H-M36634 


Vasoactive intestinal peptide 


18.81 


28 
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169-26 


H-M36881 


proto-oncogene tyrosine-protein 
kinase LCK 


60 


56.06 


167-76 


H-M3698I 


nucleoside diphosphate kinase B 


26 


16.79 


M298D6 


H-M37400 


aspartate aminotransferase 
cytosolic 




Sfl OkDa 


167-88 


H-M37712 


ffalactosvltranrferase as^nciateH 
protein kinase P58/GTA 




HOJU 


M424 F4 


H-M38258 


Retinoic acid receptor, gamma 1 


50.05 


58.0kDa 


lvix v/v nj 


n i'i j ou/v 


PDQ antioen rwvni VFH FN 
allllgCD, UN V KJL, V EL/ 11N 

PLATELET ACTIVATION AND 
AGGREGATION. 


9* 1 0 


zo.UKua 


M270 A5 


H-M55265 


casein kinase II, alpha catalytic 
subunit 


43.12 


50 


1/:q *ja 


rl-XVl jjiio^ 


human protein kinase C-L 
(PRKCL) mRNA 


on 

80 


75.09 


M512B3 


H-M55514 


Potassium voltage-gated channel, 
shaker-related subfamily, member 

A 
** 


71.94 


lOO.OkDa 


M271 F5 


H-M57567 


ADP-ribosylation factor 5 [AR5]. 

llNVULVfcU IN rKUllllN 

TRAFFICKING AND ACTS AS 

AN AT I O^TFRTP APTIVATOR 

OF CHOLERA TOXIN. 


19.91 


32.0kDa 


M250 DI 


H-M57627 


interleuki n 1 0 f TT 1 01 
SUPPRESSOR FACTOR FOR 
TH1 IMMUNE RESPONSES 
(BY SIMILARITY). 




01 1 

z/ 




H-MS7710 


Err n-icicucu icccpiui lyrubinc 
kinase ligand 1 precursor 


99 £90 
zz .ozu 


nL-rv, 
ju.UKi/a 


M248 B5 


H-M58458 


ribosomal protein S4, X-linked 


29.04 


36.0kDa 


M248A5 


H-M58459 


ribosomal protein S4, Y-linked 

[IVTOH I J 


29.04 


36 


M248 G5 


H-M58525 


CATECHOL O- 

MPTHYl TP AM^FPB A QP 
MEMBRANE-BOUND FORM 
[Homo sapiens], COMT 


29.92 


36 


M482 B2 


H-M59916 


Sphingomyelin phosphodiesterase 
1 acid lvsosomal facid 
sphingomyelinase) 


69.3 


69.0kDa 


M390 CI 


H-M60091 


galactose- 1 -phosphate 
uridvlvltransferase 


41.8 


50.0kDa 


M316B1 


H-M60314 


bone morr>hof?enetic nrotein ^ 
[BMP5] 


50.05 


55 


B4 


H-M60459 


Erythropoietin receptor \ 


55.99 ! 


60 


C7 


H-M60483 


Human protein phosphatase 2A 
catalytic subunit-alpha gene, 
complete cds 


34.1 


56 


M462 D7 


H-M60484 


Human protein phosphatase 2A 
catalytic subunit-beta gene, 
complete cds 


34.1 


44.0kDa 


A12 


H-M60527 


deoxycytidine kinase 


28.670 


50 


167-5 


H-M60724 


human p70 ribosomal S6 kinase 
alpha-1 mRNA 


66 


57.82 
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167-17 


H-M60725 


human p70 ribosomal S6 kinase 

nlnhn.1I mRNA 
cupua-ii 111 JVJN AV 


62 


5529 


M271 A4 


H-M61199 


cleavage signal 1, ESTs, Highly 

similar tn CI PAVAfiP ^I/TNIAT- 
1 PROTEIN fHomo santensl 


27.5 


36.0kDa 


Bl 


H-M61733 


Homo sapiens erythroid 

mpmhranp nmfpin A 1 mflWA 

UldUVI Bite (JIULGMI *+. 1 llirVi^lTA, 

complete cds 


70.62 


71 


M298 Al 


H-M61764 


tiihulin pflmma 

luuuim, fcnillllla 




ss otna 


M422 E2 


H-M62505 


Complement component 5 

TY k cr k r\tr\r 1 ( Sa Wo^tnA\ 


38.61 


38.0kDa 


M313 G5 


H-M62810 


truncmntinn fitptnr 1 

mitochondrial 


97 17 


JJ.UM/d 


C9 




nnAlinnnrntotn U 

apuiipuproicuj 11 


JO.UO 




G5 


H-M63154 


Gastric intrinsic factor (vitamin B 
synthesis) 


45.98 


52 


167-6 


H-M63167 


RAC-alpha serine/threonine 
kinase 


64 


52.87 


Bl 


H-M63573 


Peptidylprolyl isomerase B 
(cyclophilin B) 


23.87 


33 


X>flrt7 wo 


li-MOJOUJ 


phospho 1 amban 


5.83 


6 


M306D1 


H-M63838 


interferon, gamma-inducible 
protein 16 


80.3 


108 




li-JYlojyjy 


Low density lipoprotein-related 
protein-associated protein 1 
laipna-z-macrogiODuiin receptor- 
associated protein 1 


39.38 


48.0KUa 






UlltMQti f*4t%%#vif> rTii*+m%il 

n urn an gamma-giuunyi 
transpeptidase-related protein 

\VJ \J 1 ""JVC I J IllJVI^IrVj IAJIU|J1CLC WUo 


Ad S7 


S7 


M475 B8 


H-M64673 


Human heat shock factor 1 

^ i urjj iiiivii /v, iAJiiipicic luj 


58.3 


65.0kDa 


M266 D5 


H-M64716 


riHncnmul nrntf»in Q7 S 
IlUUalHIlal piuivUl OiiJ 


IJ.OU 


1 7 OkOa 


M248 C6 


H-M64752 


glutamate receptor, ionotropic, 
AMPA 1 [GRIA1] 


99.88 


100 


M312G3 


H-M64925 


palmitoy lated membrane protein, 
erythrocyte, 55 kDa 


51.37 ; 


SLOkDa 


lVlJuZ / 




complement factor H-related 

proicin \ \jL>.ivi\jj4,yz, ) 


/! 1 
J0.41 




D3 


H-M68516 


Human protein C inhibitor gene, 
compieie cos 


44.77 


54 


167-27 


H-M68520 


cell division protein kinase 2 


38 


32.85 


M236 D5 


H-M68867 


V^tllUlcU ICLiilUlL> aUHJ-UUlUUIg 

protein 2, MAY REGULATE 
THE ACCESS OF RETINOIC 
ACID TO THE NUCLEAR 
RETINOIC ACID RECEPTORS. 


IS 90 


1 Q OWDa 

I y.VJNUa 


M441 El 


H-M69226 


monoamine oxidase A [MAOA] 


58.08 


64.0kDa 


M298 D5 


H-M72393 


calcium-dependent phospholipid- 
binding protein [PLA2*] 


82.5 


1 17.0kDa 


M422 D5 


H-M73238 


Ciliary neurotrophic factor 
receptor 


41.03 


SLOkDa 
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CI 


H-M73255 


Human vascular cell adhesion 
moiccuic- 1 v v v^rviYii ) gene, 
cnmnlete COS 


81.4 


81 


M422 G6 


H-M73481 


Human gastrin releasing peptide 
recentor fGRPR^ mRNA 
complete cds 


42.35 


45.0kDa 


M235 G6 


H-M73499 


carboxv lesterase INVOLVED IN 
THE DETOXIFICATION OF 
XENOBIOTICS AND THE 
ACTIVATION OF ESTER AND 
AMIDE PRODRUGS. 


62.48 


90 OkDa 


M302D1 


H-M73547 


polyposis locus DPI 


20.46 


28 


M300H4 


H-M73969 


interleukin 8 receptor, beta 
[IL8RB] 


39.71 


36 


Gl 


H-M74491 


ADP-ribosylation factor 3 


20.02 


31 


B4 


H-M74816 




49.5 


50 


B2 


H-M75110 


H,K-ATPase, beta subunit 


32.12 


37 


M416B8 


H-M76766 


General transcription factor IIB 


34.87 


44.0kDa 


167-18 


H-M77198 


RAC-beta serine/threonine kinase 


64 


5121 


167-87 


H-M77348 

A A ATA t 9 m*m\fi 


PMEL 17 orotein nrecursor 


74 


73.55 


C4 


H-M77698 

J. a it a / f vyu 


YY1 tnuiscrintion factor 


45.65 


48 
•to 


M248 G6 


H-M80261 


anurinic/anvrimidinic fahasicl 
endonuclease [APE], REPAIRS 
OXIDATIVE DNA DAMAGES 
IN VITRO 


35.09 I 


37 OkDa 


169-50 


H-M80359 


putative serine/threonine-protein 
kinase P78 


80 


78.50 


M330H1 


H-M80461 


immunoglobulin-associated beta 
(B29) [IGB] 


25.370 


27.0kDa 


169-1 


H-M80613 


ring3 protein 


100 


83.01 


M298A2 


H-M80783 


B 12 protein 


34.87 


43.0kDa 


217-1 


H-M81457 


calpactin I light chain 


10 


10.74 


M422C6 


H-M81589 


Homo sapiens serotonin ID 
receptor ^j-rii iu ) nii\jN/\, 
complete cds 


41.58 


41.0kDa 


M424A1 


H-M81590 


Homo sapiens serotonin ID 
complete cds 


43.01 


48.0kDa 


M9S0 HI 


H MR1SQ? 
m-ivio i jyz 


gdiuiua-giuuiniyi taruoxyiase 
fGGCXl CONVERTS 
GLUTAMATE RESIDUES TO 
GAMMA- 

CARBOXYGLUTAMATE 






M250F2 


H-M81601 


TRANSCRIPTION 
ELONGATION FACTOR S-II 
[Homo sapiens] 


33.22 


36.0kDa 


C2 


H-M81650 


Human semenogelin I (SEMGI) 
gene, complete cds 


50.93 


52 


M266 A4 


H-M81757 


ribosomal protein S19 


16.06 


18 


169-61 


H-M81933 


m-phase inducer phosphatase 1 


57 


57.60 


M302H1 


H-M82809 


annexin IV 


35.42 


38.0kDa 


M300C4 


H-M83653 


cytoplasmic phosphotyrosyl 
protein phosphatase, type I 


17.49 


28.0kDa 
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169-14 


H-M83941 


tyrosne-protein kinase receptor 
ETK1 precursor 


108 


108.2 


Fl 


H-M84443 


Galactokinase 2 


50.49 


52 


M305 H6 


H-M84747 


interleukin 9 receptor [IL9R] 


57.53 


58 


167-53 


H-M86400 


14-3-3 nrotein 7£ta/delta 




97 09 
z /.uz 


M271 C8 


H-M86521 


transketolase 


68.64 


68.0kDa 


169-51 


H-M86699 


human kinase (TTK) mRNA 


92 


92.58 


Mil A P9 


rl-IVIoO/jZ 


transformation-sensitive protein 


en oa 

59.84 


60.0kDa 




H N4RA091 
rl-IVloOyz 1 


membrane glycoprotein mb- 1 , 
iiumunogioouiin-associatea 

SURFACE IGM-RECEPTOR; 
MAY BE INVOLVED IN 
SIGNAL TRANSDUCTION 


24.97 


34 


A5 


H-M87507 


Homo sapien interleukin- 1 beta 
convertase (IL1BCE) mRNA, 
complete cds 


44.55 


50 


M305 B7 


H-M88011 


glucokinase [GCK] 


51.26 


60 


M305H1 


H-M88279 


immunoohilin FKBP52 


50.6 


(\A ft If na 
Vrr.vM/d 


M420FI 


H-M88468 


mevalonate kinase 


43.600 


47.0kDa 


M305 A7 


H-M89913 


dl I TP nvrnnhft^nhata«p 

(dUTPase) [DUT*] 


1 S 69 




M316E2 


H-M90657 




99 n 


98 


167-31 


H-M90813 


human D-type cyclin (CCND2) 
mRNA 


36 


31.86 


Al 


H-M91036 


H.sapiens G -gamma globin and 
A-gamma giooin genes, complete 
cds's 


16.28 


18 


G2 


H-MQ 14/51 
n-ivi7 1 ho J 


Human glucose transporter 
(GLUT4) gene, complete cds 






Al j 




Human ubicjuitin carrier protein 
(E2-EPF) mRNA, complete cds 




JO 


E4 


H-M92444 


Homo sapiens 

onnrinir/Qwmm trim if 

apurmiwapyi uniuuiic 
complete cds 


35.09 


45 


M305 C4 


H-M94556 


single-stranded DNA-binding 

nrntpin mitfirh AnHrinl 
piv/iwiii, uiimvuvHiuJ iai 


16.39 


20 


G12 


H-M94856 


fatty-acid-binding protein 
homolog 


14.96 


36 


M453 C3 


H-M95623 


Homo sapiens 

hydroxymethylbilane synthase 
gene, complete cds 


39.82 


50.0kDa 


M302F2 


H-M95787 


smooth muscle protein SM22 


22.22 


33.0kDa 


Al 


H-M95809 


Human basic transcription factor 
62kD subunit (BTF2), complete 
cds 


60.39 


64 


M271 E8 


H-M96982 


small nuclear ribonucleoprotein 
U2 auxiliary factor, 35 kDa , 
SPLICING FACTOR U2AF 35 
KD SUBUNIT. NECESSARY 
FOR THE SPLICING OF PRE- 
mRNA. 


26.51 


39.0kDa 
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M416B3 


H-M96995 


Growth factor receptor-bound 
protein 2 


23.98 


32.0kDa 


G2 


H-M96995 


Growth factor receptor-bound 
protein 2 


23.98 


49 




n*M? /U 1 0 


Bone morphogenetic protein 8 
(osteogenic protein 2) 


44.33 


61 


M271D1 


H-M97190 


Sp2 transcription factor [SP2], 
BINDS TO GC BOX 
PROMOTERS ELEMENTS AND 
SELECTIVELY ACTIVATES 
mRNA SYNTHESIS FROM 
GENES THAT CONTAIN 
FUNCTIONAL RECOGNITION 

oi* rue 
SITES. 


54.56 


60 


M271 CI 


H-M97191 


Sp3 transcription factor [SP3], 
bINUS IO G I AND GC BOXES 
PROMOTERS ELEMENTS. 

DDAD A □! C 

TRANSCTRIPTIONAL 

APTTVATDR 

f\\^ 1 1 V A 1 \JI\.. 


71.94 


72 


M305 C7 


H-M97388 


transcription repressor (interacting 
with the TATA-binding protein) 
f OR 1 *1 

Luis, i j | 


19.47 


30 


217-13 


H-M97675 


human transmembrane receptor 

frnrH mRNA 

\I Ul J J HlI\lN/\ 


100 


103.1 


B3 


1 1 IVI y 1 Q*J\J 


rNULlcal dUlUdJlllgCNlC SpClIll 

protein (histone-binding) 


8A AS 


87 i 
0 / 


M429 G2 


II IV17 / ~yj J 


numu bapiens uanscripuon lacior 
ISGF-3 mRNA, complete cds 


89 A1 


80 nif n* 


Dl 


H-MQ9487 

1 1 lV177*tO / 


membrane antigen (PSM) mRNA, 
comnlete cd*s 


89 f%\ 


09 


M363 Al 


H-P0002 


rihnflavin cvnthi*<;p hptn rhain 

(ribE) 


17.27 




M363 Bl 


H-P0004 


carbonic anhvdrase fief A ^ 


24.42 




M363 CI 


H-P0005 


orotidine 5'-phosphate 
decarboxylase (pyrF) 


25.08 




M363 Dl 


H-P0006 


pantoate-beta-alanine ligase 
(panC) 


30.47 




M379A1 


H-P0010-2 


chaperone and heat shock protein 
(groEL) 


60.17 




M363 El 


H-P0011 


co-chaperone (groES) 


13.09 




M363 Fl 


H-P0012 


DNA primase (dnaG) 


61.6 




M363GI 


H-P0013 


hypothetical protein 


38.61 




M363 HI 


H-P0014 


hypothetical protein 


30.36 




M363 A2 


H-P0015 


hypothetical protein 


10.34 




M363 B2 


H-P0016 


hypothetical protein 


9.68 




M363C2 


H-P0017 


virB4 homo log (virB4) 


86.68 




M363 D2 


H-P0018 


hypothetical protein 


51.7 




M363 E2 


H-P0021 


hypothetical protein 


21.01 




M363F2 


H-P0022 


conserved hypothetical integral 
membrane protein 


57.42 




M363 G2 


H-P0026 


citrate synthase (gltA) 


46.97 




M363 H2 


H-P0027 


isocitrate dehydrogenase (icd) 


46.86 
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M363 A3 


H-P0028 


conserved hypothetical secreted 
protein 


19.58 




M363 B3 


H-P0030 


hypothetical protein 


65.34 




M363 C3 


H-P0031 


hypothetical protein 


15.18 




M363 D3 


H-P0034 


aspartate 1 -decarboxylase (panD) 


12.98 




M363 E3 


H-P0035 


conserved hypothetical protein 


10.78 




M363 F3 


H-P0037 


NADH-ubiquinone 
oxidoreductase subunit 


38.72 




M363 G3 


H-P0044 


GDP-D-mannose dehydratase 
(rfbD) 


42.02 




M363 H3 


H-P0047 


hydrogenase expression/formation 
protein (hypE) 


36.63 




M363 A4 


H-P0048 


transcriptional regulator (hypF) 


84.7 




M363 B4 


H-P0052 


hypothetical protein 


36.41 




M363 C4 


H-P0055 


proline permease (putP) 


54.67 




M363D4 


H-P0056 


delta- 1 -pyrroline-5-carboxylate 
dehydrogenase 


130.46 




M363E4 


H-P0057 


hypothetical protein 


7.7 




M363F4 


H-P0063 


hypothetical protein 


54.67 




M363 G4 


H-P0064 


hypothetical protein 


15.4 




M363 H4 


H-P0066 


conserved hypothetical ATP- 
binding protein 


91.52 




M363 A5 


H-P0067 


urease accessory protein (ureH) 


29.26 




M363 B5 


H-P0068 


urease accessory protein (ureG) 


22 




M363 C5 


H-P0075 


urease protein (ureC) 


49.06 




M363 D5 


H-P0077 


peptide chain release factor RF-1 
(prfA) 


38.83 




M363 E5 


H-P0082 


methyl-accepting chemotaxis 
transducer (tlpC) 


74.14 




M363 F5 


H-P0086 


conserved hypothetical protein 


49.61 




M363 G5 


H-P0087 


hypothetical protein 


50.38 




M363 H5 


H-P0088 


RNA polymerase sigma-70 factor 
(rpoD) 


73.92 




M363 A6 


H-P0089 


pfs protein (pfs) 


25.52 




M363 B6 


H-P0090 


malonyl coenzyme A-acyl carrier 
protein transacylase (fabD) 


34.1 




M363 C6 


H-P0093 


hypothetical protein 


12.21 




M363 D6 


H-P0096 


phos p hog ly cerate dehydrogenase 


34.65 




M304A1 


H-P0099 


methyl-accepting chemotaxis 
protein (tlpA) 


74.36 




M304B1 


H-P0100 


conserved hypothetical protein 


40.59 




M304C1 


H-P0101 


hypothetical protein 


27.94 




M304DI 


H-P0104 


2 , ,3 , -cyclic-nucleotide 2'- 
phosphodiesterase (cpdB) 


64.02 




M304 El 


H-P0105 


conserved hypothetical protein 


17.16 




M304F1 


H-P0106 


cystathionine gamma-synthase 
(metB) 


41.91 




M304G1 


H-P0107 


cysteine synthetase (cysK) 


33.77 




M304H1 


H-P0108 


hypothetical protein 


20.57 




M304 A2 


H-P0109 


chaperone and heat shock protein 
70 (dnaK) 


68.31 




M304 B2 


H-P0110 


co-chaperone and heat shock 
protein (grpE) 


20.9 
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M304C2 


H-P01 1 1 


hypothetical protein 


30.47 




M304 D2 


H-P0113 


hypothetical protein 


10.89 




M304E2 


H-P01 14 


hypothetical protein 


69.19 




M304F2 


H-P01I5 


flageilin B (flaB) 


56.65 




M304 G2 


H-P01 16 


DNA topoisomerase I (topA) 


81.07 




M304H2 


H-P0117 


conserved hypothetical protein 


33.99 




M304 A3 


H-P0118 


hypothetical protein 


43.56 




M304 B3 


H-P0119 


hypothetical protein 


50.82 




M304 C3 


H-P0120 


hypothetical protein 


43.89 




M304 D3 


H-P0121 


phosphoenolpyruvate synthase 
(ppsA) 


89.43 




M304E3 


H-P0122 


hypothetical protein 


4.84 




M304F3 


H-P0123 _j 


threonyl-tRNA synthetase (thrS) 


67.43 




M304 G3 


H-P0124 


translation initiation factor IF-3 
(infC) 


22.44 




M304H3 


H-P0125 


ribosomal protein L35 (rp!35) 


7.15 




M304 A4 


H-P0126 


ribosomal protein L20 (rpl20) 


12.87 




M304B4 


H-P0127 


outer membrane protein (omp4) 


31.57 




M304 C4 


H-P0128 


hypothetical protein 


4.62 




M304D4 


H-P0129 


hypothetical protein 


15.62 




M304E4 


H-P0130 


hypothetical protein 


31.57 




M304F4 


H-P0131 


hypothetical protein 


3.74 




M304 G4 


H-P0132 


L-serine deaminase ( sdaA^ 


50.16 




M304H4 


H-P0133 


serine transporter (sdaC) 


45.54 




M304 A5 


H-P0134 


1 -Hpn y v- Fi- a m h i n o-h pn ti i 1 n ?nn afp 

7-rjhosohate svnthase ( dhs 1 ^ 






M304 B5 


H-P0135 


hvoothetical nrotein 

1 IT UVUIvUVUI UI w»w 111 


4.95 




M304 C5 


H-P0136 


bacterioferritin comigratory 
nrotein Ibctri 

UlUlvIll \ vvuf 


16.83 




M304 D5 


H-P0137 


hypothetical protein 


23.32 




M304E5 


H-P0138 


conserved hypothetical iron-sulfur 


53.02 




M304 F5 


H-P0139 


conserved hypothetical secreted 

nrntpin 

pi K> Will 


26.73 




M304G5 


H-P0140 j 


L-Iactate permease (IctP) 


60.5 






H-P0141 


Li'laVUUC pwlIIlCaoC ^ILli ^ 


f%(\ 79 




M304 A6 


H-P0142 


A/G-specific adenine glycosylase 

\\W\X\. I J 


36.19 




M304 B6 


K-PO 1 44 


pvtripfirnmp r* rtYiHacp Hpmp K 

and conncr-hindinp <uihunit„ 
membrane-bound (fixN) 


SI 70 




M304 C6 


H-P0145 


cytochrome c oxidase, monoheme 
subunit, membrane-bound (fixO) 


25.63 




M304 D6 


H-P0146 


cbb3-type cytochrome c oxidase 
subunit Q (CcoQ) 


8.14 




M304E6 . 


H-P0147 


cytochrome c oxidase, diheme 
subunit, membrane-bound (fixP) 


31.57 




M304 F6 


H-P0148 


hypothetical protein 


7.59 




M304 G6 


H-P0150 


hypothetical protein 


21.67 




M304 H6 


H-P0152 


hypothetical protein 


31.68 




M304 A7 


H-P0153 


recombinase (recA) 


38.28 




M304 B7 


H-P0154 


enolase (eno) 


46.97 




M304C7 


H-P0155 


hypothetical protein 


10.12 
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M304 D7 


H-P0157 


shikimic acid kinase 1 (aroK) 


17.93 




M304E7 


H-P0158 


hypothetical protein 


35.09 




M304 F7 


H-P0159 


lipopoiysaccharide 1,2- 
glucosyltransferase (rfaJ) 


41.03 




M304 G7 


H-P0161 


hypothetical protein 


4.07 




M304 H7 


H-P0162 


conserved hypothetical protein 


26.51 




M304 A8 


H-P0163 


delta-aminolevulinic acid 
dehydratase (hemB) 


35.64 




M304 B8 


H-P0164 


signal-transducing protein, 
histidine kinase 


28.05 




M304 C8 


H-P0165 


hypothetical protein 


19.14 




M304 D8 


H-P0166 


response regulator (ompR) 


24.86 




M304 E8 


H-P0167 


hypothetical protein 


17.38 




M304 F8 


H-P0168 


hypothetical protein 


9.68 




M304G8 


H-P0170 


hypothetical protein 


27.94 




M304 H8 


H-P0171 


DeDtide chain release factor RF-2 
(prfB) 


40.04 




M304 A9 


H-P0172 


molybdopterin biosynthesis 
protein (moeA) 


43.12 




M304 B9 


H-P0173 


flagellar biosvnthetic orotein 
(fliR) 


28.16 




M304 C9 


H-P0174 


hypothetical protein 


28.49 




M304 D9 


H-P0175 


cell binding factor 2 


33 j 




M304E9 


H-P0176 


fructosts-bisnhosnhate aldolase 
(tsr) 


11 88 




M304 F9 


H-P0177 


translation elongation factor EF-P 
(efp) 


20.68 




M304G9 


H-P0178 


spore coat polysaccharide 
biosynthesis protein E 


37.51 




M304 H9 


H-P0179 


ABC transporter, ATP-binding 
protein 


23.54 




M304A10 


H-P0180 


apolipoprotein N-acyltransferase 
(cute) 


46.86 




M304B10 


H-P0182 


lysyi-tRNA synthetase (lysS) 


55.22 




M304C10 


H-P0183 


serine hydroxymethyltransferase 

(glyA) 


45.87 




M304 D10 


H-P0184 


hypothetical protein 


19.91 




M304E10 


H-P0185 


hypothetical protein 


29.48 




M304F10 


H-P0186 


hypothetical protein 


44.55 




M304G10 


H-P0187 


hypothetical protein 


10.56 




M304H10 


H-P0188 


hypothetical protein 


3.74 




M304 All 


H-P0189 


conserved hvDothetical integral 
membrane protein 


19.58 




M304B11 


H-P0I90 


conserved hypothetical secreted 
protein 


55.33 




M304C11 


H-P0191 


fumarate reductase, iron-sulfur 
subunit (frdB) 


27.06 




M304DH 


H-P0192 


fumarate reductase, flavoprotein 
subunit (frdA) 


78.65 




M304E11 


H-P0193 


fumarate reductase, cytochrome b 
subunit (frdC) 


28.16 




M304 Fl 1 


H-P0194 


triosephosphate isomerase (tpi) | 25.85 
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M304G11 


H-P0195 


enoyKacyl-carrier-protein) 
reductase (NADH) (fabl) 


30.36 




M365 Al 


H-P0197 


S-adenosylmethionine synthetase 
2 (metX) 


42.46 




M365B1 


H-P0203 


hypothetical protein 


10.12 




M365 CI 


H-P0209 


hypothetical protein 


49.61 




M365 Dl 


H-P0213 


glucose inhibited division nrotein 

glUWVtfW UUUU llvVJ \1 1 ▼ LOIUJI 1 Ulv 111 

(gidA) 


68 4? 




M381 £1 


H-P0218 


hypothetical protein 


20.24 




M365 El 


H-P0221 


nifU-like protein 


35.97 




M365 Fl 


H-P0227 


outer membrane protein (omp5) 


76.12 




M365G1 


H-P0228 


conserved hypothetical integral 
membrane protein 


43.01 




M365H1 


H-P0230 


CTP:CMP-3-deoxy-D-manno- 

octulosonate-cytidylyl-transferase 

(kdsB) 


26.84 




M365 A2 


H-P0233 


conserved hypothetical protein 


43.01 




M365 B2 


H-P0235 


conserved hvnothetical secreted 
protein 


39 16 




M365 C2 


H-P0236 


hypothetical protein 


13.64 




M365 D2 


H-P0238 


nrolvl-tRNA svnthetase fnrnSI 


63 58 




M381 E2 


H-P0243 


neutrophil activating protein 
(napA) (bacterioferritin) 


IS 9S 




M365E2 


H-P0244 


signal-transducine nrotein 
histidine kinase (atoS) 


42.02 




M365F2 


H-P0246 


flagellar basal -body P-ring protein 


37.73 




M365 G2 


H-P0247 


ATP-dependent RNA helicase, 
DEAD-box family (deaD) 


54.23 




M365H2 


H-P0248 


conserved hypothetical protein 


39.93 




M379B1 


H-P0249-2 


hypothetical protein 


19.8 




M379C1 


H-P0250-2 


olieonentide ABC transporter 
ATP-binding protein (oppD) 


56.87 




M381 A3 


H-P0251 


olieonentide ABC tran snorter 
permease protein (oppC) 


37 29 




M379E1 


H-P0252-2 


outer membrane protein (omp7) 


53.68 




M365 A3 


H-P0254 


outer membrane protein (omp8) 


47.52 




M365 B3 


H-P0255 


adenvlosuccinate ^vnthptaip 
(purA) 






M365 C3 


H-P0257 


conserved hvnothetical ferreted 

protein 


74 1 




M365 D3 


H-P0259 


exonuclease VII, large subunit 
(xseA) 


46.31 




M381 D3 


H-P0260 


adenine specific DNA 
methyltransferase (mod) 


42.35 




M365 E3 


H-P0263 


adenine specific DNA 
methyltransferase (hpaim) 


27.83 




M365 F3 


H-P0264 


ATP-dependent protease binding 
subunit (clpB) 


94.27 




M365 G3 


H-P0266 


dihydroorotase (pyrC) 


41.69 




M365 H3 


H-P0267 


chlorohydroiase 


45.1 




M365 A4 


H-P0271 


hypothetical protein 


36.08 




M365 B4 


H-P0275 


ATP-dependent nuclease (addB) 


47.41 
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M381 G3 


H-P0276 


iiypouicucai proiem 


ZU.*K> 




M365 C4 


H-P0278 


guaiioainc pcniapnospnaie 


<1 IS 
JJ.JJ 








nhosnhohvrlrnlfi<:p ( onn A ^ 






M365 D4 


H-P0279 


linnnol vsacr ha ri Hp 










h eDtosvI trans ferase- 1 frfaO 






M365 E4 


H-P0280 


heat shock nrntein R fihnR\ 


16 10 




M365 F4 


H-P0282 


hvnfithpficAl nrntpin 

lypuUKUMU L/l UlV 111 


f 1 01 
jz.y i 




M365 G4 


H-P0283 


j-uciiyurtH^uinaic synuiase ^aluo ) 


17 SM 
J / .6*l 




M365 H4 


H-P0284 


<*nncprvprl h\znrtth*»ti/*a1 intonral 

wuiovi vcu lijr puuiciicdi lnicKi al 


C7 {LA 








memhrnnp nrntpin 

lllvUIVtailv LM Ulvlll 






M365 A5 


H-P0285 


cnnopxvpH hvnnthptipal nrntpin 
vuiiavi ? vu Ujr JJUUIGUmII pivlCtll 


HO.W7 




M381 A4 


H-P0287 


hvnnthetical nmtptn 


io ni 




M381 C4 


H-P0288 


hvnnthetiral nrntpin 


17 IS 

1 / JO 




M366 Al 


H-P0389 




91 S4 




M366B1 


H-PO390 


adhpcin-thinl nprnviHncp ^ta<*D\ 
auiivoul U11V1I pvlvlAIUaoC yutgL/j 


i a 17 

1 O.J / 




M366C1 

1 TlJ \J\J X 


H-P0391 


purine Dinuing cnemoiaXis 


1 o.ZO 








d rote in fcheW^ 






M366D1 


H-P0392 


histidine kinase fcheA^ 


88 44 




M366E1 


H-P0393 


chernotaxK nroteiTi frhf»V^ 

VllWlilViuAlJ UlUvVUI I wll& V J 


14 19 




M166 F1 


H-PfllQ4 


nypoineticai protein 


z/.oi 




M366 G 1 




uuiibcivcu nypoineiicaj protein 






M366 HI 

1V1J UU 11 1 


H-P0196 

O ~* UJ7U 


conscrvea nypouieiicai protein 


O/.o / 




M366 A2 


H-P0197 


pnospnogiycerate aenyarogenase 


ST TS 








(serA) 






M366 B2 


H-P0398 


hvnnthptionl nmfpin 
iiypuuiciiuai piuicul 


9ft 11 
ZU. 1 J 




M366 C2 


H-P0399 


rihncAmnl nrntpin Q 1 /Vrtcl^ 

iiuuoi/iiiai pruicin oi ^rpsi j 


Al 97 
O l.Z / 




Ml 66 D9 


nTlrtUJ 


pnenyiaianyi-iKjNA syntnetase, 










alpha subunit (pheS) 






Ml 66 F? 
ivuuu cz 


H-Pfl4ft4 


protein Kinase u mniDitor 


1 1 cc 














M366 F2 


H-P0405 


nlP^-likp nrrttpin 

llllO 11KC {J1ULCU1 


HO.J 1 




Ml 66 G9 


H-P0406 


nypoinencai protein 


ZI .0 / 




M166 H? 

1YL.J\J\J III, 


H-P0407 
ill uty / 


oiuun suuoxiue reauctase ^disv^^ 


11*7 A*7 
O /.0 / 




miri ni 


14 P040Q 


uMr syntnase (guaA) 


c c nn 

55.99 




MIR! PI 
ivijoi r i 


u pAd 1 n 

n-rv*# 1 u 


putative neuraminyl lactose- 


2.1. D 








Dinaing nemaggiutinin nomoiog 










fhnaAl 






M166 Al 




nypoineticai protein 


I 1.00 




M166 RI 


T4-P04 1 9 
n rut i ^ 


iiypouicucai protein 


J.OJ 




Ml 66 ri 


H-P04 1 1 


uaiibposase-iiKe protein, roJio 


oo so 




M166 ni 




IS200 insertion sequence from 


1 S OO 








SARA 17 






M366 E3 


H-P0415 


cuiibcrveu nypoujciicai integral 


05. 0** 








membrane protein 






M366 F3 


H-P0416 


cyclopropane fatty acid synthase 


42.9 








(cfa) 






M366 G3 


H-P0417 


methionyl-tRNA synthetase 


71.61 








(metS) 






M366 H3 


H-P0418 


hypothetical protein 


36.96 




M366 A4 


H-P0419 


conserved hypothetical protein 


28.82 




M366 B4 


H-P0420 


hypothetical protein 


15.73 




M366C4 


H-P0421 


type 1 capsular polysaccharide 


42.9 








biosynthesis protein J (capJ) 
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M366D4 


H-P0422 


arginine decarboxylase (speA) 


67.76 




M366E4 


H-P0424 


hypothetical protein 


68.2 




M366 F4 


H-P0425 


hypothetical protein 


45.98 




M366 G4 


H-P0427 


hypothetical protein 


12.32 




M366H4 


H-P0433 


hypothetical protein 


16.28 




M366 A5 


H-P0436 


hypothetical protein 


13.42 




M366 B5 


H-P0437 


1S605 transposase (tnpA) 


15.73 




M366 C5 


H-P0438 


IS605 transposase (tnpB) 


47.08 




M366 D5 


H-P0442 


hypothetical protein 


9.79 




M366 E5 


H-P0445 


hypothetical protein 


6.82 




M366 F5 


H-P0452 


hypothetical protein 


57.09 




M366 G5 


H-P0455 


hypothetical protein 


11.44 




M366 H5 


H-P0457 


hypothetical protein 


9.68 




M366 A6 


H-P0463 


type I restriction enzyme M 
protein (hsdM) 


53.68 




M366 B6 


H-P0464 


type I restriction enzyme R 
protein (hsdR) 


116.16 




M366C6 


H-P0465 


conserved hypothetical protein 


69.52 




M366 D6 


H-P0466 


conserved hypothetical protein 


28.16 




M366 E6 


H-P0467 


conserved hvnothetical integral 
membrane protein 


12.76 




M366 F6 


H-P0468 


conserved hvnothetical nrotein 


54.56 




M366 G6 


H-P0469 


conserved hypothetical protein 


17.93 




M366 H6 


H-P0471 


plutathione-recrulated notflssinrn- 

glUluUllUHL IwgUlal&U JIUUUJlUllI 

efflux system protein (kefB) 


45.87 




M366 A7 


H-P0472 


outer membrane nrotein fomol W 

vuiwi iiiviiivlUilv uiuivill 1 villi/ ft m I 


20.57 




M366 B7 


H-P0473 


molybdenum ABC transporter, 
Derinlasmic molvbdate-hindinf? 

Uvl lUlUJUlAV lllUITlAIUlv UlllUllig 

protein (modA) 


27.17 




M366C7 


H-P0474 


molybdenum ABC transporter, 
permease protein (modB) 


24.75 




M366 D7 . 


H-P0475 


molybdenum ABC transporter, 
ATP-binding protein (modD) 


29.26 




M366 E7 


H-P0476 


glutamyl-tRNA synthetase (gltX) 


51.04 




M366F7 


H-P0477 


outer membrane protein (ompl2) 


40.48 




M366 G7 


H-P0478 


adenine specific DNA 
methyltransferase (VSPIM) 


60.06 




M366 H7 


H-P0479 


hypothetical protein 


31.13 




M366 A8 


H-P0481 


adenine specific DNA 
methyltransferase (MFOKI) 


23.32 




M366 B8 


H-P0482 


hypothetical protein 


18.81 




M366 C8 


H-P0483 


cytosine specific DNA 
methyltransferase (H-PHIMC) 


36.3 




M367A1 


H-P0486 


hypothetical protein 


58.19 




M367B1 


H-P0487 


hypothetical protein 


52.91 




M367C1 


H-P0489 


hypothetical protein 


32.56 




M367 Dl 


H-P0490 


putative potassium channel 
protein, putative 


41.69 




M367 El 


H-P0491 


ribosomal protein L28 (rpL28) 


6.93 




M367FI 


H-P0492 


hypothetical protein 


30.69 




M367G1 


H-P0494 


UDP-N-acety Imuram oy lalan ine- 
D-glutamate ligase (murD) 


46.53 




M367HI 


H-P0495 


hypothetical protein 


9.57 
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A7 




conserved hypothetical protein 


1 A *1A 

14. /4 




M7 67 R2 


W-PA4QR 


souiiim- aiiu cnionuc~acpenueni 

tra n cnnrt pr 


4o. 13 




M367 C2 


H-P0499 


rthncnhnHnacp A1 nrprurcnr ^PiR_ 

phospholipase A) 


J7. 10 




M367 D2 


H-P0500 


TYNIA nAlvmpracp IT? liPta.ciiKiinit 
|AJljrJllCI<loC 111 UClo w oUDUIlII. 

fdnaTSM 


41 7^ 




M367E2 


H-P0501 




RS 14 

O J. I*t 




M367 F2 


H-P0503 


hvrwithptiral nmtpin 


77 17 




M367 G2 


H-P0504 


n vnntKptiffl 1 nrntPin 


J.J 




M367 H2 


H-P0505 


h vnrttt>pttr > Ji 1 nmfpin 


17 




M367 A3 


H-P0S07 

n rvjv / 


vUIIaCI YCU lly JJvJUlCUUOl jjiuiciii 


97 47 

.£j.*t j 




M367 B3 


H-P0509 


glycolate oxidase subunit (glcD) 


50.6 






H-Pos in 

n-iv j ju 


uinyaroaipicoiiiiaiG rcaucuise 
(dapB) 


Zo.Uj 




IVUU / LJJ 


H-P0S19 


giuuiniuic oyiiuicuidC \Kin/\ i 


^1 ft7 




M367E3 


H-P0514 


ribosomal protein L9 (rp!9) 


16.61 




K>f1£7 PI 
IVIJO/ TJ 


14 DTK T < 

H-rUD ID 


heat shock protein (hsIV) 






MjO/ uj 


M-rU j 1 0 


neat snocK protein (nsiu; vJKr l 


48.o4 




M367 H3 


H-P0517 


GTP-binding protein (era) 


33.33 




MJO/ A4 


1 1 nA{ i A 

H-PU519 


conserved hypothetical protein 


30.47 




M367 B4 


H-P0520 


cag pathogenicity island protein 
(cagl) 


12.76 




M367 C4 


H-P0522 


cag pathogenicity island protein 
(cag3) 


53.02 




M367D4 


H-P0523 


cag pathogenicity island protein 
(cag4) 


18.7 




M367E4 


H-P0525 


virBll homolog 


36.41 




M367 F4 


H-P0526 


cag pathogenicity island protein 
(cag6) 


22 




M367 G4 


H-P0528 


cag pathogenicity island protein 
(cag8) 


57.53 




M379 HI 


H-P0531-2 


cag pathogenicity island protein 
(cagll) 


24.09 




M367 H4 


H-P0532 


cag pathogenicity island protein 
(cag 12) 


30.91 | 




M367A5 


H-P0534 


cag pathogenicity island protein 
(cag 13) 


21.67 \ 




IVLJO/ DJ 


ri-rU j4 1 


cag pathogenicity island protein 
^cagzu; 


40.81 




IVIjO/ v_ J 


14 PfK47 


cag pathogenicity island protein 


t < 71 
1 J. /J 




M367 


H-PAS4S 
n rujHj 


\*ag pauiugcniciiy isianu pruiein 
(cae24) 






M367E5 


H-P0549 


glutamate racemase (glr) 


28.16 




M367 F5 


H-P0550 


transcription termination factor 
Rho (rho) 


48.29 




M367 G5 


H-P055I 


ribosomal protein L31 (rpl31) 


7.48 




M367 H5 


H-P0552 


conserved hypothetical protein 


31.68 




M367 A6 


H-P0553 


conserved hypothetical protein 


25.08 




M367B6 


H-P0554 


hypothetical protein 


35.42 




M367C6 


H-P0555 | 


hypothetical protein 


30.14 




M367 D6 


H-P0556 


hypothetical protein 


16.06 
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M367 E6 


H-P0557 


(accA) 


14 41 




M367 F6 


H-P0558 


beta ketoacvi-acvl carrier n rote in 
synthase II (rabF) 


45.43 




M367 G6 


H-P0561 


3-ketoacvl-acvl carrier nrotein 
reductase (fabG) 


27.28 




M367 H6 


H-P0562 


ribo^nmal nmteiri S71 /Vnc7^ 


7 Rl 




M367 A7 


H-P0563 


hvnnthptiofll nmtfMn 

HJUvUl^UWl L/J vlvlll 


4S R7 




M367 B7 


H-P0566 


diaroinopimelate epimerase 
(danFI 


30.14 




M367 C7 


H-P0568 


hypothetical protein 


28.16 




M367 D7 


H-P0570 


a tn tti n rw^nti oca a/i / nan A \ 
oIIlLnupcpuUaoC all ^pCp/\ J 


^4 fkl 




M367 E7 


H-P0571 


cuiibcrvcu nypuuicucuj integral 
membrane protein 


71 71 




M379 A2 


H-P0S72-2 

III \JJt i 


aucimic 

pilUopjlUI lUUjjllKUlJlCJaoC ^AUll 


1 0 R 

1 7.0 




M379 B2 


H-P0573-2 


hvrwirtietifsti nrntf*in 

lljr UvUIvUVIll L/I UlV HI 


17 71 




M379 C2 


H-P0574-2 


gtuawivd i Uuob avv ijr i u cu i o ici flow 

(lacA) 


16 77 
I u. / x 




M379 D2 


H-P0575-2 


conserved hvnothetical membrane 
protein 


25.63 




M379E2 


H-P0576-2 


signal peptidase I (iepB) 


32.01 




M367 F7 


H-P0577 


methylene-tetrahydrofolate 
dehydrogenase (folD) 


32.23 




M367 G7 


H-P0579 


hypothetical protein 


20.35 




M367 H7 


H-P0580 


hypothetical protein 


41.03 




M367 A8 


H-P0581 


dihydroorotase (pyrC) 


37.4 




M367 B8 


H-P0582 


hvnnfhpttcfll nmfpin 


IS 7S 




M367 C8 


H-P0583 


hvnothptiral nmtpin 


17 14 




M368 Al 


H-P0584 


flnopltar cwitr*h nmtpin ^f1fM\ 


11 64 




M368B1 


H-P0585 


endonuclease III (nth) 


24.09 




M368 CI 

1VIJUO \s 1 


n tujo / 


aiiiinoueoxycnonsiTiaic lyase 
(pabC) 


16 i 




M368 Dl 




lcrrcuuxin ox iQureuu close, 
pamma suhunit 


70 S7 




M368 El 


H-P0593 


adenine soecific DNA 
methyltransferase (mod) 


65.89 




M368 Fl 


H-P0594 


hypothetical protein 


6.05 




M368 G1 


H-P0596 


hypothetical protein 


21.23 




M368 HI 


H-P0597 


penicillin-binding protein 1A 
(PBP-1A) 


72.6 




M368 A2 


H-P0599 


hemolysin secretion protein 
precursor (hylB) 


47.74 




M368 B2 


H-P0601 


flagellin A (flaA) 


56.21 




M368C2 


H-P0602 


endonuclease III 


24.09 




M368 D2 


H-P0603 


hypothetical protein 


20.9 




M379F2 


H-P0608-2 


hypothetical protein 


17.71 




M368E2 


H-P0614 


hypothetical protein 


12.32 




M368F2 


H-P0616 


chemotaxis protein (cheV) 


34.54 




M368 G2 


H-P0617 


aspartyl-tRNA synthetase (aspS) ! 


63.58 




M368 H2 


H-P0621 


DNA mismatch repair protein 
(MutS) 


83.93 




M368 A3 


H-P0622 


hypothetical protein 


13.31 
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M368 B3 


H-P0623 


UDP-N-acetylmuramate-alanine 
ligase (murC) 


49.5 




M368 C3 


H-P0625 


protein E (gcpE) 


39.6 




M368 D3 


H-P0626 


tetrahydrodipicolinate N- 
succinyltransferase (dapD) 


44.22 




M368E3 


H-P0627 


hypothetical protein 


12.21 




M368 F3 


H-P0629 


hypothetical protein 


75.02 




M368 G3 


H-P0630 


modulator of drug activity 
(mda66) 


21.45 




M368H3 


H-P0631 


quinone-reactive Ni/Fe 
hydrogenase, small subunit 
(hydA) 


42.35 




M368 A4 


H-P0632 


quinone-reactive Ni/Fe 
hydrogenase, large subunit 
(hydB) 


63.69 




M368 B4 


H-P0633 


quinone-reactive Ni/Fe 
hydrogenase, cytochrome b 
subunit (hydC) 


24.75 




M368 C4 


H-P0634 


quinone-reactive Ni/Fe 
hydrogenase (hydD) 


19.69 




M368 D4 


H-P0635 


hypothetical protein 


56.43 




M368E4 


H-P0636 


hypothetical protein 


10.23 




M368F4 


H-P0637 


hypothetical protein 


16.61 




M368 G4 


H-P0638 


outer membrane protein (ompl3) 


33.66 




M368 H4 


H-P0643 


glutamyl-tRNA synthetase (gltX) 


48.4 




M368 A5 


H-P0644 


conserved hypothetical integral 
membrane protein 


10.78 




M368 B5 


H-P0645 


soluble lytic murein 
transglycosylase (sit) 


61.71 




M368 C5 


H-P0646 


UDP-glucose pyrophosphorylase 
(galU) 


30.14 




M368 D5 


H-P0647 


hypothetical protein 


14.96 




M368 E5 


H-P0648 


UDP-N-acetylglucosamine 
enolpyruvyl transferase (murZ) 


46.53 




M368 F5 


H-P0649 


aspartate ammonia-lyase (aspA) 


51.59 




M368 G5 


H-P0650 


hypothetical protein 


21.67 




M379 A3 


H-P0651-2 


fucosyltransferase 


52.47 




M381 E3 


H-P0652 


phosphoserine phosphatase (serB) 


22.88 




M368 H5 


H-P0653 


nonheme iron-containing ferritin 
(pfr) 


18.48 




M379 G2 


H-P0654-2 


conserved hypothetical protein 


39.71 




M379 H2 


H-P0655-2 


protective surface antigen D15 


100.87 




M368 A6 


H-P0656 


conserved hypothetical protein 


42.24 




M368 B6 


H-P0657 


processing protease (ymxG) 


47.63 




M368 C6 


H-P0658 


PETI 12-like protein 


52.36 




M368 D6 


H-P0659 


hypothetical protein 


45.65 




M368 E6 


H-P0660 


hypothetical protein 


37.29 




M368 F6 


H-P0661 


ribonuclease H (rnhA) 


15.84 




M368 G6 


H-P0662 


ribonuclease III (rnc) 


26.51 




M368 H6 


H-P0663 


chorismate synthase (aroC) 


40.26 




M368 A7 


H-P0665 


oxygen-independent 
coproporphyrinogen III oxidase 
(hemN) 


50.38 
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M368 B7 


H-P0667 


hypothetical protein 


9.46 




M368C7 


H-P0668 


hypothetical protein 


66.88 




M368 D7 


H-P0671 


outer membrane protein (ompl4) 


29.81 




M368 E7 


H-P0672 


solute-binding signature and 
mitochondrial signature protein 
(aspB) 


43.01 




M379 B3 


H-P0673-2 


hypothetical protein 


46.97 




M381 H3 


H-P0674 


hypothetical protein 


25.19 




M368F7 


H-P0676 


methylated-DNA— protein- 
cysteine methyltransferase (datl) 


18.59 




M368 G7 


H-P0677 


conserved hypothetical integral 
membrane protein 


28.16 




M368 H7 


H-P0679 


lipopolysaccharide biosynthesis 
protein (wbpB) 


31.9 




M369A1 


H-P0681 


hypothetical protein 


18.59 




M369B1 


H-P0682 


hypothetical protein 


13.97 




M369CI 


H-P0683 


UDP-N-acetylglucosamine 
pyrophosphorylase (glmU) 


47.74 




M369 Dl 


H-P0685 


flagellar biosynthetic protein 
(fliP) 


19.03 




M369 El 


H-P0687 


iron(II) transport protein (feoB) 


70.73 




M369F1 


H-P0688 


hypothetical protein 


18.37 




M369G1 


H-P0690 


acetyl coenzyme A 
acetyltransferase (thiolase) (fadA) 


43.12 




M381 Al 


H-P0691 


3-oxoadipate coA-transferase 
subunit A (yxjD) 


25.63 




M381 Bl 


H-P0692 


3-oxoadipate coA-transferase 
subunit B (yxjE) 


22.88 




M369H1 


H-P0694 


hypothetical protein 


28.38 




M369A2 


H-P0695 


hydantoin utilization protein A 
(hyuA) 


78.54 




M369B2 


H-P0697 


hypothetical protein 


18.59 




M369C2 


H-P0699 


hypothetical protein 


37.73 




M369 D2 


H-P0700 


diacylglycerol kinase (dgkA) 


14.19 




M369E2 


H-P0701 


DNA gyrase, sub A (gyrA) 


91.08 




M369F2 


H-P0703 


response regulator 


42.02 




M369 G2 


H-P0707 


conserved hypothetical protein 


33.99 




M369 H2 


H-P0711 


hypothetical protein 


44.77 




M369 A3 


H-P07I5 


ABC transporter, ATP-binding 
protein 


26.51 




M369 B3 


H-P07I6 


conserved hypothetical protein 


14.74 




M369 C3 


H-P0718 


conserved hypothetical integral 
membrane protein 


23.21 




M369 D3 


H-P0719 


hypothetical protein 


12.1 




M369 E3 


H-P0723 


L-asparaginase 11 (ansB) 


36.41 




M369 F3 


H-P0724 


anaerobic C4-dicarboxylate 
transport protein (dcuA) 


48.84 




M369 G3 


H-P0727 


transcriptional regulator, putative 


36.19 




M369 H3 


H-P0728 


conserved hypothetical protein 


37.07 




M369 A4 


H-P0730 


hypothetical protein 


11.22 




M369B4 


H-P0732 


hypothetical protein 


13.09 




M369 C4 


H-P0734 


conserved hypothetical protein 


48.4 





WO 99/51620 



PCT/US99/07334 



112 



M369D4 


H-P0735 


xanthine guanine phosphoribosyl 
transferase (gpt) 


16.94 




M369E4 


H-P0737 


conserved hypothetical integral 
membrane protein 


17.49 




M381 H2 


H-P0738 


D-alanine:D-alanine ligase A 
(ddlA) 


3828 




M369F4 


H-P0739 


2-hydroxy-6-oxohepta-2 > 4- 
dienoate hydrolase 


26.62 




M369 G4 


H-P0741 


conserved hypothetical protein 


17.82 




M369 H4 


H-P0745 


conserved hypothetical protein 


36.08 




M369 A5 


H-P0747 


conserved hypothetical protein 


43.34 




M369B5 


H-P0748 


cell division protein (ftsE) 


24.64 




M369 C5 


H-P0749 


cell division membrane protein 
(ftsX) 


29.59 




M369 D5 


H-P0750 


hypothetical protein 


44.11 




M369 E5 


H-P0752 


flagellar hook-associated protein 
2(fHD) 


74.25 




M381 F3 


H-P0755 


moiybdopterin biosynthesis 
protein (moeB) 


23.21 




M379 C3 


H-P0757-2 


beta-alanine synthetase homoiog 


32.23 




M369 F5 


H-P0758 


conserved hypothetical integral 
membrane protein 


48.18 




M369 G5 


H-P0759 


conserved hypothetical integral 
membrane protein 


45.98 




M369H5 


H-P0761 


hypothetical protein 


22.11 




M369 A6 


H-P0762 


hypothetical protein 


20.46 




M369 B6 


H-P0767 


hypothetical protein 


2.75 




M369 C6 


H-P0768 


molybdenum cofactor 
biosynthesis protein A (moaA) 


35.42 




M369 D6 


H-P0769 


molybdopterin-guanine 
dinucleotide biosynthesis protein 
A (mobA) 


22.22 




M369E6 


H-P077I 


hypothetical protein 


27.06 




M369 F6 


H-P0772 


N-acetylmuramoyl-L-alanine 
amidase (amiA) 


48.51 




M369 G6 


H-P0773 


hypothetical protein 


40.04 




M369 H6 


H-P0777 


uridine S'-monophosphate (UMP) 
kinase (pyrH) 


26.51 




M370A1 


H-P0782 


hypothetical protein 


50.16 




M370 Bl 


H-P0783 


hypothetical protein 


18J26 




M370 Ci 


H-P0792 


sigma-54 interacting protein 


55.77 




M370 Dl 


H-P0793 


polypeptide deformylase (deO 


19.25 




M370 El 


H-P0794 


ATP-dependent dp protease 
proteolytic component (clpP) 


21.67 




M370 Fl 


H-P0796 


outer membrane protein (ompl 8) 


30.69 j 




M379 G3 


H-P0797-2 


flagellar sheath adhesin hpaA 


28.71 




M379H3 


H-P0798-2 


molybdenum cofactor 
biosynthesis protein C (moaC) 


17.49 




M370G1 


H-P0799 


moiybdopterin biosynthesis 
protein (mog) 


19.47 




M370H1 


H-P0800 


moiybdopterin converting factor, 
subunit 2 (moaE) 


16.06 
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M379 A4 


H-P0801-2 


molybdo pterin converting factor, 


8.25 








subunit 1 (raoaD) 






M379B4 


H-P0802-2 


GTP cyclohydroiase II (ribA) 


21.23 




M379 D3 


H-P0803-2 


hypothetical protein 


30.8 




M379E3 


H-P0804-2 

A, A M WW W A* 


GTP cvclohvdrolase 1 1/3 4- 

A. A VI VJvllJU* vIlWV A-AJ 


37.95 








dihydroxy-2-butanone 4- 










phosphate synthase (ribA, ribB) 






M379 F3 


H-P0805-2 


lipooligosaccharide 5G8 epitope 


31.35 








biosynthesis-associated protein 










(lex2B) 






M370A2 


H-P0806 


hypothetical protein 


22.77 




M379 C4 


H-P0807-2 


iron(III) dicitrate transport protein 


86.68 








(fecA) 






M370 B2 


H-P0808 


holo-acp synthase (acpS) 


13.2 




M370C2 


H-P0809 


hypothetical protein 


20.24 




M370 D2 


H-P0810 


conserved hypothetical protein 


22.11 




M370 E2 


H-P081I 


hypothetical protein 


11.99 




M370F2 


H-P0812 


hypothetical protein 


37.07 




M370 G2 


H-P0813 


conserved hypothetical protein 


22.66 




M370H2 


H-P0814 


thiamin biosynthesis protein 


28.16 








(thiF) 






M370 A3 


H-P0815 


flagellar motor rotation protein 


28.38 








(motA) 






M370 B3 


H-P0831 


conserved hypothetical ATP 


21.67 








binding protein 






M379 D4 


H-P0832-2 


spermidine synthase (speE) 


28.93 




M379 E4 


H-P0833-2 


hypothetical protein 


32.23 




M370 C3 


H-P0834 


GTP-binding protein homologue 


50.49 








(yphC) 






M370 D3 


H-P0835 


histone-like DNA-binding protein 


10.45 








HU (hup) 






M370 E3 


H-P0836 


hypothetical protein 


13.2 




M370 F3 


H-P0837 


hypothetical protein 


11.33 




M370 G3 


H-P0838 

■ A. A \J\J ~J \J 


hvDOthetical n rote in 


22.66 




M370 H3 


H-P0839 


outer membrane orotein P 1 

V i VI IllVill t/1 VU IV L/lx/Lvl-lJ A- A 


64.68 








(ompPl) 






M370 A4 


H-P0840 

A A A VU » V 


flaAl n rote in 


36.74 




M370B4 


H-P0841 


nantothenate metabolism 


46.86 








flavoprotein (dfp) 






M370 C4 


H-P0843 


thiamin nhosnhate 


24.2 








pyrophosphory lase/hyroxyethy lthi 










azole kinase (thiB) 






M370 D4 


H-P0845 


thiamin phosphate 


30.14 








pyrophosphorylase/hyroxyethylthi 










azole kinase (thiM) 






M370E4 


H-P0850 


type I restriction enzyme M 


58.08 








protein (hsdM) 






M370F4 


H-P0851 


conserved hypothetical integral 


25.08 








membrane protein 






M370 G4 


H-P0854 


GMP reductase (guaC) 


36.08 




M370 H4 


H-P0858 


ADP-heptose synthase (rfaE) 


50.82 




M370A5 


H-P0859 


ADP-L-glycero-D-mannoheptose- 


36.41 








6-epimerase (rfaD) 
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M370 B5 


H-P0861 


hypothetical protein 


27.17 




M370C5 


H-P0862 


hypothetical protein 


24.64 




M379 F4 


H-P0863-2 


hypothetical protein 


59.73 




M370 D5 


H-P0865 


deoxyuridine 5-triphosphate 
nucleotidohydrolase (dut) 


16.06 




M370E5 


H-P0866 


transcription elongation factor 
GreA (greA) 


18.15 




M379 G4 


H-P0867-2 


lipid A disaccharide synthetase 
(IpxB) 


39.71 




M379 H4 


H-P0870-2 


flagellar hook (flgE) 


79.09 




M370F5 


H-P0871 


CDP-diglyceride hydrolase (cdh) 


26.95 




M370 G5 


H-P0872 


alkylphosphonate uptake protein 
(phnA) 


12.1 




M370 H5 


H-P0873 


hypothetical protein 


7.92 




M371 Al 


H-P0879 


hypothetical protein 


22.33 




M371 Bl 


H-P0883 


Holliday junction DNA helicase 
(ruvA) 


20.24 




M371 CI 


H-P0885 


virulence factor mviN protein 
(mviN) 


50.82 




M371 Dl 


H-P0886 


cysteinyl-tRNA synthetase (cysS) 


51.26 




M371 El 


H-P0889 


iron(IH) dicitrate ABC 
transporter, permease protein 
(fecD) 


35.97 




M371 Fl 


H-P0890 


conserved hypothetical protein 


28.27 




M371 Gl 


H-P0891 


conserved hypothetical protein 


19.25 




M371 HI 


H-P0892 


conserved hypothetical protein 


10.01 




M371 A2 


H-P0894 


conserved hypothetical protein 


9.79 




M371 B2 


H-P0895 


hypothetical protein 


13.86 




M371 C2 


H-P0896 


outer membrane protein (ompl9) 


77.99 




M371 D2 


H-P0897 


hypothetical protein 


22.99 




M371 E2 


H-P0898 


hydrogenase expression/formation 
protein (hypD) 


40.81 




M371 F2 


H-P0899 


hydrogenase expression/formation 
protein (hypC) 


8.58 




M371 G2 


H-P0900 


hydrogenase expression/formation 
protein (hypB) 


26.73 




M371 H2 


H-P0905 


phosphotransacetylase (pta) 


24.64 




M371 A3 


H-P0906 


hypothetical protein 


58.08 




M371 B3 


H-P0907 


hook assembly protein, flagella 
(AgD) 


33.22 




M371 C3 


H-P0909 


hypothetical protein 


22.22 




M371 D3 


H-P0912 


outer membrane protein (omp20) 


56.76 




M371 E3 


H-P0913 


outer membrane protein (omp2 1 ) 


58.3 




M371 F3 


H-P0914 


hypothetical protein 


56.65 




M371 G3 


H-P0915 


iron-regulated outer membrane 
protein (frpB) 


61.93 




M371 H3 


H-P0916 


iron-regulated outer membrane 
protein (frpB) 


27.5 




M380A1 


H-P0917-2 


hypothetical protein 


2.64 




M371 A4 


H-P0918 


hypothetical protein 


15.84 




M371B4 


H-P0920 


conserved hypothetical integral 
membrane protein 


25.41 
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M371 C4 


H-P0921 


glyceraldehyde-3-phosphate 


36.63 








dehydrogenase (gap) 






M371 D4 


H-P0923 


outer membrane protein (omp22) 


40.7 




M371E4 


H-P0925 


recombinational DNA repair 


21.34 








protein (recR) 






M371F4 


H-P0927 


heat shock protein (htpX) 


35.97 




M371G4 


H-P0928 


GTP cyclohydrolase 1 (folE) 


19.91 




M371 H4 


H-P0929 


geranyltranstransferase (ispA) 


33.44 




M371 A5 


H-P0930 


stationary-phase survival protein 


29.48 








(surE) 






M371 B5 


H-P0931 


hypothetical protein 


16.17 




M371C5 


H-P0932 


hypothetical protein 


11.11 




M371 D5 


H-P0933 


hypothetical protein 


22.11 




M371E5 


H-P0934 


conserved hypothetical protein 


27.72 




M371 F5 


H-P0935 


hypothetical protein 


17.82 




M371 G5 


H-P0936 


proline/betaine transporter (proP) 


42.9 




M371 H5 


H-P0938 


hypothetical protein 


12.76 




M37I A6 


H-P0939 


amino acid ABC transnorter 


4-\3 . 1 o 








permease protein (yckJ) 






M371 B6 


H-P0940 


amino acid ABC transnorter 


28 27 








periplasm ic binding protein 










(yckK) 






M371 C6 


H-P0941 


alanine racemase, biosynthetic 


41.58 








(a!r) 






M371 D6 


H-P0942 


D-alanine glycine permease 


49.61 








(dagA) 






M37I E6 


H-P0943 


D-amino acid dehydrogenase 


45.21 








(dadA) 






M371 F6 


H-P0944 


translation initiation inhibitor, 


13.86 








putative 






M371 G6 


H-P0946 


conserved hypothetical integral 


54.67 








membrane protein 






M371 H6 


H-P0947 


hypothetical protein 


13.31 




M371 A7 


H-P0949 


conserved hypothetical secreted 


16.61 








protein 






M371 B7 


H-P0950 


acetyl-CoA carboxylase beta 


31.9 








subunit (accD) 






M37IC7 


H-P0951 


hypothetical protein 


22.66 




M371 D7 


H-P0952 


conserved hypothetical integral 


24.09 








membrane protein 






M371 E7 


H-P0953 


hypothetical protein 


20.79 




M371 F7 


H-P0955 


prolipoprotein diacylglycery! 


31.35 








transferase (Igt) 






M371 G7 


H-P0956 


conserved hypothetical protein 


26.73 




M37I H7 


H-P0957 


3-deoxy-d-manno-octulosonic- 


43.34 








acid transferase (kdtA) 






M371 A8 


H-P0958 


hypothetical protein 


28.05 




M371 B8 


H-P0960 


glycyl-tRNA synthetase, alpha 


33.44 








subunit (glyQ) 






M371C8 


H-P0961 


glycerol-3-phosphate 


34.43 | 








dehydrogenase (NAD(P)+) 






M380B1 


H-P0965-2 


hypothetical protein 


48.84 




M371 D8 


H-P0966 


conserved hypothetical protein 


60.5 
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M380 Fl 


H-P0968-2 


hypothetical protein 


2.42 




M371 E8 


H-P0969 


cation efflux system protein 
(czcA) 


112.31 




M371 F8 


H-P0970 


nickel-cobalt-cadmium resistance 
protein (nccB) 


39.6 




M371 G8 


H-P0971 


hypothetical protein 


45.54 




M371H8 


H-P0972 


glycyl-tRNA synthetase, beta 
subunit (gryS) 


1121 




M371 A9 


H-P0973 


hypothetical protein 


38.94 




M380C1 


H-P0974-2 


phosphoglycerate mutase (pgm) 


54.12 




M380D1 


H-P0975-2 


conserved hypothetical protein 


10.34 




M380 El 


H-P0976-2 


adenosylmethionine-8-amino-7- 
oxononanoate aminotransferase 
(bioA) 


48.07 




M380H1 


H-P0994-2 


hypothetical protein 


29.48 




M380G1 


H-P1000-2 


PARA protein 


24.09 




M380A2 


H-P1001-2 


hypothetical protein 


10.45 




M380 B2 


H-P1002-2 


hypothetical protein 


43.45 




M380C2 


H-P1003-2 


hypothetical protein 


40.81 




M380 D2 


H-Pl 004-2 


hypothetical protein 


30.14 




M380E2 


H-P1005-2 


hypothetical protein 


11.55 




M380F2 


H-P 1006-2 


conjugal transfer protein (traG) 


19.58 




M380 G2 


H-P1017-2 


amino acid permease (rocE) 


57.2 




M380H2 


H-P1042-2 


hypothetical protein 


38.39 




M380 A3 


H-P1056-2 


hypothetical protein 


31.35 




M380 B3 


H-P1075-2 


conserved hypothetical secreted 
protein 


48.29 




M373 Al 


H-P1076 


hypothetical protein 


18.92 




M373 Bl 


H-P1077 


nickel transport protein (nixA) 


36.52 




M373 CI 


H-P1080 


conserved hypothetical integral 
membrane protein 


20.9 




M373 DI 


H-P1081 


hypothetical protein 


22.88 




M373 El 


H-P1082 


multidrug resistance protein 
(msbA) 


60.72 




M373 Fl 


H-P1083 


hypothetical protein 


52.8 




M373G1 


H-P1084 


aspartate transcarbamoylase 
(pyrB) 


33.88 




M373 HI 


H-P1085 


hypothetical protein 


18.92 




M373 A2 


H-P1086 


hemolysin (tly) 


25.96 




M373 B2 I 


H-P1087 


riboflavin biosynthesis regulatory 
protein (ribC) 


30.91 




M373 C2 


H-P1088 


transketolase A (tktA) 


70.62 




M373 D2 


H-P1091 


alpha-ketoglutarate permease 
(kgtP) 


46.97 




M373 E2 


H-P 1092 


flagellar basal-body rod protein 
(flgG) 


29.7 




M373F2 


H-P1096 


IS605 transposase (tnpA) 


15.73 




M373 G2 


H-P1098 


conserved hypothetical secreted 
protein 


32.01 




M373 H2 


H-P1101 


glucose-6-phosphate 
dehydrogenase (g6pD) 


46.86 




M373 A3 


H-P 1102 


glucose-6-phosphate 1- 
dehydrogenase (devB) 


25.08 
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M373 B3 


H-P1103 


glucokinase (glk) 


37.07 




M373 C3 


H-P1I08 


pyruvate ferredoxin 


20.57 








oxidoreductase, gamma subunit 






M373 D3 


H-Pl 109 


pyruvate ferredoxin 


14.41 








oxidoreductase, delta subunit 






M373E3 


H-P1110 


pyruvate ferredoxin 


44.88 








oxidoreductase, alpha subunit 






M373 F3 


H-Pllll 


pyruvate ferredoxin 


34.65 








oxidoreductase, beta subunit 






M373 G3 


H-Pl 112 


adenylosuccinate lyase (purB) 


48.51 




M380 C3 


H-Pl 113-2 


outer membrane protein (omp24) 


30.58 




M373 H3 


H-Pl 117 


conserved hypothetical secreted 


28.27 








protein 






M373 A4 


H-P1120 


hypothetical protein 


15.95 




M373B4 


H-Pl 121 


cytosine specific DNA 


34.43 








methyltransferase (BSP6IM) 






M380 D3 


H-P1122-2 


hypothetical protein 


8.47 




M373C4 


H-P1123 


peptidyl-prolyl cis-trans 


20.46 








isomerase, FKBP-type rotamase 










(slyD) 






M373D4 


H-P1124 


hypothetical protein 


36.52 




M373 E4 


H-Pl 125 


peptidoglycan associated 


19.8 








lipoprotein precursor (ompl8) 






M373F4 


H-P1126 


colicin tolerance-like protein 


45.98 








(tolB) 






M373 G4 


H-P1128 


hypothetical protein 


9.35 




M373 H4 


H-P1129 


biopolymer transport protein 


14.74 








(exbD) 






M373 A5 


H-P1131 


ATP synthase Fl, subunit epsilon 


13.75 








(atpC) 






M373 B5 


H-Pl 134 


ATP synthase Fl, subunit alpha 


55.44 








(atpA) 






M373 C5 


H-Pl 135 


ATP synthase Fl, subunit delta 


19.91 








(atpH) 






M373 D5 


H-P1137 


ATP synthase F0, subunit b' 


15.95 








(atpF) 






M373 E5 


H-Pl 138 


plasmid replication-partition 


32.01 








related protein 






M373 F5 


H-Pl 139 


SpoOJ regulator (soj) 


29.15 




M373 G5 


H-Pl 140 | 


biotin operon repressor/biotin 


23.43 








acetyl coenzyme A carboxylase 










synthetase (birA) 






M373 H5 


H-P1141 


methionyl-tRNA 


33.44 








formyltransferase (frnt) 






M373 A6 


H-Pl 144 


hypothetical protein 


9.46 




M373 B6 


H-PU45 


hypothetical protein 


11.44 




M373 C6 


H-Pl 147 


ribosomai protein LI 9 (rpll9) 


13.09 




M373D6 


H-Pl 148 


tRNA (guanine-Nl)- 


25.3 








methyltransferase (trmD) 






M373 E6 


H-PI 149 


conserved hypothetical protein 


20.35 




M380 F3 


H-Pl 150-2 


hypothetical protein 


12.76 




M373 F6 


H-P1I52 


signal recognition particle protein 


49.39 








(ffh) 
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M380 G3 


H-Pl 153-2 


valyl-tRNA synthetase (valS) 


96.25 




M380 E3 


H-Pl 157-2 


outer membrane protein (omp26) 


135.41 




M373 G6 


H-P1158 


pyrroline-5-carboxylate reductase 


28.38 








(proC) 






M373 H6 


H-P1159 


cell filamentation protein (fic) 


19.58 




M373 A7 


H-P1160 


conserved hypothetical protein 


15.51 




M380 A4 


H-Pl 163-2 


hypothetical protein 


7.04 




M373 B7 


H-P1165 


tetracycline resistance nrotein 


42.57 








tetA(P), putative 






M373 C7 


H-Pl 168 


carbon starvation protein (cstA) 


75.68 




M373 D7 


H-Pl 169 


elutamine ABC transnorter 


23.98 








permease protein (glnP) 






M380 H3 


H-Pl 169-2 


p lutein in e ARC tran^nnrter 










Dermea.se nrotein TfflnP^ 






M374 Al 


H-Pl 170 


glutamine A BP transnnrter 


94 64 








Derm ease Drotein telnP^ 






M374B1 


H-Pl 171 


fflutamine ARC trancrmrtpr ATP- 

giu vain nit r\L*\^ U olloLAJl ICI t AY 1 r 










binding protein (glnQ) 






M374C1 


H-Pl 172 


glutamine ARC transnorter 


30 58 








periplasm ic glutamine-binding 










protein (glnH) 






M374 Dl 


H-Pl 173 


hypothetical protein 


20.24 




M374 El 


H-Pl 174 


glucose/galactose transporter 


44.88 








(gluP) 






M374 Fl 


H-Pl 175 


conserved hypothetical integral 


47.96 








membrane protein j 






M374G1 


H-Pl 177 


outer membrane protein (omp27) 


70.62 




M374H1 


H-Pl 178 


purine-nucleoside phosphorylase 


25.74 








(deoD) 






M374 A2 


H-Pl 179 


phosphopentomutase (deoB) 


45.54 




M374 B2 


H-Pl 180 


pyrimidine nucleoside transport 


46.09 








protein (nupC) 






M374C2 


H-Pl 183 


NA+/H+ antiporter (napA) 


42.24 




M374 D2 


H-Pl 184 


conserved hypothetical integral 


50.6 








membrane protein 






M374E2 


H-Pl 185 


conserved hypothetical integral 


43.12 








membrane protein 






M374 F2 


H-Pl 186 


carbonic anhydrase 


22.33 




M374 G2 


H-Pl 187 


hypothetical protein 


42.46 




M374 H2 


H-Pl 188 


hypothetical protein 


29.7 




M374 A3 


H-Pl 189 


aspartate-semiaidehyde 


38.17 








dehydrogenase (asd) 






M374 B3 


H-Pl 191 


ADP-heptose-lps 


38.5 








heptosyltransferase II (rfaF) 






M374 C3 


H-Pl 196 


ribosomal protein S7 (rps7) 


17.16 




M374 D3 


H-P1200 


ribosomal protein L10 (rpllO) 


18.15 




M374E3 


H-Pl 201 


ribosomal protein LI (rpll) 


25.85 




M374 F3 


H-P1202 


ribosomal protein LI 1 (rpll I) 


15.62 




M374 G3 


H-P1203 


transcription termination factor 


19.47 








NusG (nusG) 






M380 B4 


H-P1205-2 


translation elongation factor EF- 


44 








Tu (tufB) 
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M374H3 


H-P1206 


multidrug resistance protein 
(hetA) 


63.69 




M374 A4 


H-P1207 


hypothetical protein 


24.53 • 




M374B4 


H-P1210 


serine acetyitransferase (cysE) 


18.92 




M380F4 


H-P1213-2 


polynucleotide phosphorylase 
(pnp) 


75.79 




M380 G4 


H-P1214-2 


conserved hypothetical protein 


26.51 




M380C4 


H-P1215-2 


hypothetical protein 


8.91 




M380D4 


H-P1216-2 


conserved hypothetical secreted 
protein 


72.71 




M380E4 


H-P1217-2 


hypothetical protein 


17.6 




M374C4 


H-P1220 


ABC transporter, ATP-binding 
protein (yhcG) 


25.19 




M374D4 


H-P1221 


conserved hypothetical protein 


25.85 




M374E4 


H-P 1222 


D-lactate dehydrogenase (did) 


104.39 




M374 F4 


H-P1224 


uroporphyrinogen III co synthase 
(hemD) 


24.97 




M374G4 


H-P1225 


conserved hypothetical integral 
membrane protein 


14.41 




M374 H4 


H-P1226 


oxygen-independent 
coproporphyrinogen III oxidase 
(hemN) 


38.83 




M380 H4 


H-P1227-2 


cytochrome c553 i 


10.67 




M380A5 


H-P1228-2 


invasion protein (invA) 


17.16 




M380 B5 


H-P1229-2 


aspartokinase (lysC) 


44.66 




M374A5 


H-P1230 


hypothetical protein 


19.91 




M374 B5 


H-P1231 


DNA polymerase III delta prime 
subunit (ho IB) 


24.09 i 




M374 C5 


H-P1232 


dihydropteroate synthase (folP) 


41.91 




M380 D5 


H-P 1233-2 


hypothetical protein 


16.94 




M374 D5 


H-P1234 


conserved hypothetical integral 
membrane protein 


32.89 




M374 E5 


H-P1235 | 


conserved hypothetical integral 
membrane protein 


45.76 




M374 F5 


H-P1236 


hypothetical protein 


20.24 




M374G5 


H-P1237 


carbamoyl-phosphate synthetase 
(pyrAa) 


41.36 




M374 H5 


H-P1240 


conserved hypothetical protein 


21.01 




M380 C5 


H-P1241-2 


alanyl-tRNA synthetase (alaS) 


93.28 




M374 A6 


H-P1242 


conserved hypothetical protein { 


8.47 




M380 H5 


H-PI243-2 


outer membrane protein (omp28) 


80.74 




M374 B6 


H-P1244 


ribosomal protein S 1 8 (rps 1 8) 


9.46 




M374C6 


H-P 1245 


single-strand DNA-binding 
protein (ssb) 


19.8 




M374 D6 


H-P 1246 


ribosomal protein S6 (rps6) 


15.73 




M380 A6 


H-P 1247-2 


hypothetical protein 


37.51 




M374 E6 


H-P1248 


virulence associated protein 
homolog (vacB) 


70.95 




M380 B6 


H-P1249-2 


shikimate 5 -dehydrogenase (aroE) 


29.04 




M380E5 


H-P 125 1-2 


oligopeptide ABC transporter, 
permease protein (oppB) 


38.39 
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M380 F5 


H-PI252-2 


oligopeptide ABC transporter, 


65.45 








periplasmic oligopeptide-binding 










protein (oppA) 






M380 G5 


H-P1253-2 


tryptophanyl-tRNA synthetase 


37.4 








(trpS) 






M374 F6 


H-P1254 


biotin synthesis protein (bioC) 


26.51 




M374 G6 


H-P1255 


protein translocation protein, low 


22.22 








temperature (secG) 






M374 H6 


H-P1256 


ribosome releasing factor ( frr\ 


2fl 46 




M374 A7 


H-P1257 


orotate DhosDhoribosvltran<iferafse 


22.22 














M374 B7 


H-P1258 


rnn<;prvpH hvnnthptipsil 
v^uiiaci vcu iijrjjvlLiiwiitrcii 


1 1 .KJj 








mitochondrial nrntein 4 






M374 C7 


H-P1260 


NARH-uhinninone 


14 74 








oxidoreductase, NQ07 subunit 
















M374 D7 


H-P1262 


NADH-ubiauinone 


2Q 17 








oxidoreductase, NQ05 subunit 










(NQ05) 






M374 E7 


H-P1263 


NADH-ubiquinone 


45.1 








oxidoreductase, NQ04 subunit 










(NQ04) 






M380 C6 


H-P1264-2 


hypothetical protein 


8.47 




M374 F7 


H-P1265 


hypothetical protein 


36.19 




M375 Al 


H-P1268 


NADH-ubiquinone 


24.31 ! 








oxidoreductase, NQ09 subunit 










(NQ09) 






M375 Bl 


H-P1275 


phosphomannomutase (algC) 


50.6 




M375 CI 


H-P1277 


tryptophan synthase, alpha 


28.93 j 








subunit (trpA) 






M375D1 


H-P1278 


tryptophan synthase, beta subunit 


43.34 








(trpB) 






M375E1 


H-P1279 


anthranilate isomerase (trpC) 


49.83 




M375 Fl 


H-P1282 


anthranilate synthase component I 


55.11 








(trpE) 






M375G1 


H-P1285 


conserved hypothetical secreted 


25.41 








protein 






M375 HI 


H-P1286 


conserved hypothetical secreted 


20.13 








protein 






M375 A2 


H-P1287 


transcriptional regulator (tenA) 


23.98 




M375 B2 


H-P1288 


hypothetical protein 


14.63 




M375C2 


H-P1289 


hypothetical protein 


17.82 




M375 D2 


H-P1290 


nicotinamide mononucleotide 


24.31 








transporter (pnuC) 






M375 E2 


H-P1291 


conserved hypothetical protein 


22.55 




M375 F2 


H-P1292 


ribosomal protein L17 (rpll7) 


12.87 




M375 G2 j 


H-P1293 


DNA-directed RNA polymerase, 


37.95 








alpha subunit (rpoA) 






M375 H2 


H-P1294 


ribosomal protein S4 (rps4) 


22.99 




M375 A3 


H-P1295 


ribosomal protein SI 1 (rpsl 1) 


14.52 




M375 B3 


H-P1296 


ribosomal protein SI 3 (rpsl 3) 


13.31 




M380 D6 


H-P1298-2 


translation initiation factor EF-1 


8.03 








(infA) 
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M375 C3 


H-P1299 


methionine amino peptidase 
(map) 


27.94 




M375 D3 


H-P1302 


ribosomal protein S5 (rps5) 


16.94 




M375E3 


H-P1303 


ribosomal protein L18 (rpll8) 


13.2 




M375 F3 


H-P1305 


ribosomal protein S8 (rps8) 


14.52 




M375 G3 


H-P1307 


ribosomal protein L5 (rpl5) 


20.02 




M375 H3 


H-P1308 


ribosomal protein L24 (rpl24) 


8.14 




M375 A4 


H-P1309 


ribosomal protein L 14 (rpM4) 


13.53 




M375 B4 


H-P1310 


ribosomal protein SI 7 (rpsl7) 


9.57 




M375 C4 


H-P1312 


ribosomal protein LI 6 (rp!16) 


15.62 




M375 D4 


H-P1314 


ribosomal protein L22 (rp!22) 


13.53 




M375 E4 


H-P1315 


ribosomal protein S19 (rpsl9) 


10.34 




M375 F4 


H-P1318 


ribosomal protein L4 (rpl4) 


23.76 




M375 G4 


H-P1319 


ribosomal protein L3 (rpl3) 


21.12 




M375 H4 


H-P1320 


ribosomal protein S10 (rpslO) 


11.55 




M375 A5 


H-P132I 


conserved hypothetical ATP- 
binding protein 


41.58 




M375 B5 


H-P1322 


hypothetical protein 


22.22 




M375 C5 


H-P1323 


ribonuclease HI I (rnhB) 


23.1 




M375 D5 


H-P1324 


hypothetical protein 


9.24 




M375 E5 


H-P1326 


hypothetical nrotein 


1 J.OU 




M375 F5 


H-P1327 


hvDOthetical nrotein 


45.43 




M375 G5 


H-P1328 


cation efflux system protein 
(czeA) 


37.29 




M375 H5 


H-P1330 


conserved hypothetical integral 
membrane protein 


12.76 




M375A6 


H-P1331 


conserved hypothetical integral 
membrane protein 


25.19 




M375 B6 


H-P1332 


co-chaperone and heat shock 
protein (dnaJ) 


40.7 




M375C6 


H-P1333 


hypothetical protein 


42.13 




M375D6 


H-P1335 


conserved hypothetical protein 


39.71 




M375 E6 


H-P1336 


hypothetical protein 


27.94 




M375 F6 


H-P1337 


conserved hypothetical protein 


19.25 




M375 G6 


H-P1338 


conserved hypothetical protein 


16.39 




M375 H6 


H-P1340 


biopolymer transport protein 
(exbD) 


14.3 




M375 A7 


H-P1341 


siderophore-mediated iron 
transport protein (tonB) 


31.46 




M375 B7 


H-PI342 


outer membrane protein (omp29) 


76.12 




M375 C7 


H-P1343 


conserved hypothetical integral 
membrane protein 


26.73 




M375 D7 


H-P1344 


magnesium and cobalt transport 
protein (corA) 


35.09 




M375 E7 


H-P1345 


phosphoglycerate kinase 


44.33 




M375F7 


H-P1346 


glyceraldehyde-3-phosphate 
dehydrogenase (gap) 


36.41 




M375 G7 


H-P1347 


uracil-DNA glycosylase (ung) 


25.74 




M375 H7 


H-P1349 


hypothetical protein 


42.68 




M375 A8 


H-P1350 


protease 


50.6 




M375 B8 


H-P1355 


nicotinate-nucleotide 
pyrophosphorylase (nadC) 


30.14 




M375 C8 


H-P1356 


quinolinate synthetase A (nadA) 


37.07 
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M375 D8 


H-P1357 


phosphatidylserine decarboxylase 
proenzyme (psd) 


29.48 




M375 E8 


H-P1358 


hypothetical protein 


18.59 




M375 F8 


H-P1360 


4-hydroxybenzoate 
octaprenyltransferase (ubiA) 


32.45 




M375 G8 


H-P1361 


competence focus E (comE3) 


45.98 




M375 H8 


H-P1362 


reolicative DNA helicase fdnaR^ 


53.79 




M375 A9 


H-P1363 


conserved hypothetical integral 
membrane protein 


51.37 




M376A1 


H-P1364 


signal-transducing protein, 
histidine kinase 


43.78 




M376B1 


H-P1365 


response regulator 


23.54 




M376C1 


H-P137I 


tvne HI restrict! An eiiTvmp R 
protein 


IDA SO 

1 UO.J7 




M376D1 


H-P1372 


rod shape-determining protein 
fmreCi 


27.39 




M376 El 


H-P1373 


mH Qharvf* -Hptprminino nmfpin 
ivu 9iin|/v~ucivi milling fjiuiciii 

(mreB) 






M376 Fl 


H-P1374 


ATP-dependent protease ATPase 
subunit (clpX) 


49.17 




M376G1 


H-P1375 


UDP-N-acetylglucosamine 
acyltransferase (IpxA) 


29.81 




M376H1 


H-P1376 


(3R)-hydroxymyristoyl-(acyl 
carrier protein) dehydratase 
(fabZ) 


17.6 




M376A2 


H-P1377 


hypothetical protein 


16.17 




M376 B2 


H-P1378 


competence lipoprotein (comL) 


24.31 




M376C2 


H-P1379 


ATP-dependent protease (Ion) 


91.96 




M376 D2 


H-P1380 


prephenate dehydrogenase (tyrA) 


29.26 




M381C1 


H-P1381 


hypothetical protein 


8.58 




M376 E2 


H-P1382 


hypothetical protein 


14.41 




M376F2 


H-P1383 


restriction modification system S 
subunit 


17.71 




M376 G2 


H-P1384 


hypothetical protein 


7.59 




M376H2 


H-P1385 


fructose- 1 ,6-bisphosphatase 


32.01 




M376 A3 


H-P1386 


D-ribulose-5-phosphate 3 
epimerase (rpe) 


23.98 




M376 B3 


H-P1388 


hypothetical protein 


16.5 




M376 C3 


H-P1389 


hypothetical protein 


6.71 




M376 D3 


H-P1390 


hypothetical protein 


18.37 




M376 E3 


H-P1391 


hypothetical protein 


10.89 




M376F3 


H-P1392 


fibronectin/fibrinogen-binding 
protein 


47.96 




M376 G3 


H-P1393 


DNA repair protein (recN) 


57.75 




M376H3 


H-P1394 


conserved hypothetical protein 


31.35 




M376 A4 


H-P1395 


outer membrane protein (omp30) 


26.73 




M376B4 


H-P1396 


hypothetical protein 


31.79 




M376C4 


H-P1398 


alanine dehydrogenase (aid) 


41.91 




M376D4 


H-P1399 


arginase (rocF) 


35.53 




M376 E4 


H-P1400 


iron{III) dicitrate transport protein 
(fecA) 


92.73 




M376F4 


H-P1401 


conserved hypothetical protein 


25.96 
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M38I A2 


H-P1402 


type I restriction enzyme R 
protein (hsdR) 


109.34 




M381 B2 


H-P1403 


type I restriction enzyme M 
protein (hsdM) 


89.98 




M376 G4 


H-P1405 


hypothetical protein 


3.85 




M376 H4 


H-P1406 


biotin synthetase (bioB) 


31.13 




M376 A5 


H-P1407 


conserved hypothetical integral 
membrane protein 


3223 




M38! C2 


H-P1408 


hypothetical protein 


12J2 




M381 D2 


H-P1409 


hypothetical protein 


63.69 




M376 B5 


H-P1410 


hypothetical protein 


43.45 




M376 C5 


H-P1411 


hypothetical protein 


68.2 




M376 D5 


H-P1412 


hypothetical protein 


33.99 




M376 E5 


H-P1413 


conserved hypothetical protein 


16.39 




M376 F5 


H-P1414 


conserved hypothetical protein 


12.54 




M376 G5 


H-P1415 


tRNA delta(2> 
isopentenylpyrophosphate 
transferase (miaA) 


29.37 




M376 H5 


H-P1418 


UDP-N- 

acety lenolpyruvoy Iglucosam ine 
reductase (murB) 


28.6 




M376 A6 


H-P1419 


flagellar biosynthetic protein 
(fliQ) 


9.79 




M376 B6 


H-P1420 


flagellar export protein ATP 
synthase (flil) 


47.85 




M376 C6 


H-P1421 


conjugative transfer regulon 
protein (trbB) 


33.55 




M376 D6 


H-P1423 


conserved hypothetical protein 


9.35 




M376 E6 


H-P1424 


hypothetical protein 


22.77 




M376F6 


H-P1425 


hypothetical protein 


8.36 




M376 G6 


H-P1427 


histidine-rich, metal binding 
polypeptide (hpn) 


6.71 




M376 H6 


H-P1428 


conserved hypothetical protein 


39.38 




M376 A7 


H-P1429 


polysialic acid capsule expression 
protein (kpsF) 


36.3 




M376 B7 


H-P1430 


conserved hypothetical ATP- 
binding protein 


75.9 




M376 C7 j 


H-P1431 


16S rRNA (adenosine-N6,N6-)- 
dimethyltransferase (ksgA) 


29.92 




M376 D7 


H-PI432 


histidine and glutamine-rich 
protein 


8.03 




M376 E7 


H-P1433 


hypothetical protein 


94.27 




M376 F7 


H-P1434 


formyltetrahydrofolate hydrolase 
(purU) 


32.34 




M376 G7 


H-P1435 


protease IV (PspA) 


32.23 




M376 H7 


H-P1436 


hypothetical protein 


9.13 




M376 A8 


H-P1438 


conserved hypothetical 
lipoprotein 


37.29 




M376 B8 


H-P1439 


hypothetical protein 


9.02 




M376 C8 


H-P1440 


hypothetical protein 


28.6 




M376 D8 


H-P1441 


peptidyl-prolyl cis-trans 
isomerase B, cyclosporin-type 
rotamase (ppi) 


18.04 
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M376E8 


H P 1 442 


carbon storage regulator (csrA) 


8.47 




M376 F8 


H-P1443 


conserved hypothetical protein 


29.59 




M376 G8 


H-P1444 


small protein (smpB) 


16.83 




M376 H8 


H-P1445 


biopolymer transport protein 
(exbB) 


16.61 




M376A9 


H-P1446 


biopolymer transport protein 
(exbD) 


14.74 




M376 B9 


H-P1447 


ribosomal protein L34 (rpl34) 


4.95 




M376C9 


H-P1448 


ribonuclease P, protein 
component (mpA) 


17.82 




M376D9 


H-P1449 


conserved hypothetical protein 


12.98 




M376E9 


H-P1450 


60 kDa inner-membrane protein 


60.28 




M376F9 


H-P1451 


hypothetical protein 


29.15 




M376 G9 


H-P1452 


thiophene and ruran oxidizer 
(tdhF) 


50.82 | 




M376 H9 


H-P1453 


conserved hypothetical protein 


82.17 




M376A10 


H-P1454 


hypothetical protein 


33.44 




M376B10 


H-P1455 


hypothetical protein 


14.41 




M376C10 


H-P1456 


membrane-associated lipoprotein 
0pp20) 


19.36 




M376D10 


H-P1457 


hypothetical protein 


23.21 




M376E10 


H-P1458 


thioredoxin 


11.55 




M376 F10 


H-P1461 


cytochrome c551 peroxidase 


38.61 




M377A1 


H-P1462 


secreted protein involved in 
flagellar motility 


19.03 




M377B1 


HP 1463 


hypothetical protein 


24.86 ! 




M377C1 


H-P1464 


conserved hypothetical secreted 
protein 


29.92 




M377 Dl 


H-P1465 


ABC transporter, A TP-binding 
protein (HI1087) 


28.82 




M377E1 


H-P1466 


conserved hypothetical integral 
membrane protein 


41.58 




M377 Fl 


H-P1467 


hypothetical protein 


25.52 




M377GI 


H-P1468 


branch ed-ch a m-amino-acid 
aminotransferase (ilvE) 


37.51 




M377 HI 


H-P1469 


outer membrane protein (omp3 1 ) 


27.39 




M377A2 


H-P1473 


hypothetical protein 


21.12 




M377 B2 


H-P1474 


thymidylate kinase (tmk) 


21.12 




M377C2 


H-P1475 


iipopolysaccharide core 
biosynthesis protein (kdtB) 


17.38 




M377 D2 


H-P1476 


phenylacrylic acid decarboxylase 


20.68 




M377E2 


H-P1479 


hypothetical protein 


92.95 




M377F2 


H-P1480 


seryl-tRNA synthetase (serS) 


45.76 




M377G2 


H-P1481 


hypothetical protein 


29.26 




M377 H2 


H-P1482 


hypothetical protein 


9.57 




M377 A3 


H-P1483 


gerC2 protein (gerC2) 


27.17 




M377 B3 


H-P1484 


conserved hypothetical integral 
membrane protein 


16.39 




M377 C3 


H-P1485 


proline dipeptidase (pepQ) 


21.01 




M377 D3 


H-P1486 


conserved hypothetical integral 
membrane protein 


41.47 




M377 E3 


H-P1487 


conserved hypothetical integral 
membrane protein 


40.26 
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M377 F3 


H-PI488 


conserved hypothetical secreted 
protein 


36.3 




M377 G3 


H-PI489 


lipase-like protein 


56.21 




M381 Gl 


H-P1490 


hemolysin 


49.5 




M377H3 


H-PI491 


phosphate permease 


58.74 




M377 A4 


H-P1492 


conserved hypothetical nifU-like 
protein 


9.9 




M377B4 


H-P1493 


hypothetical protein 


22.44 




M377 C4 


H-P1494 


UDP-MurNac-tripeptide 
synthetase (murE) 


49.28 




M377D4 


H-P1495 


transaldolase (tal) 


34.87 




M377E4 


H-P1496 


general stress protein (etc) 


19.69 




M377 F4 


H-P1497 


peptidyl-tRNA hydrolase (pth) 


20.57 




M377 G4 


H-P1499 


hypothetical protein 


30.03 




M377 H4 


H-P1501 


outer membrane protein (omp32) 


42.79 




M377 A5 


H-P1502 


hypothetical protein 


16.06 




M377 B5 


H-P1503 


cation-transporting ATPase, P- 
type (copA) 


86.79 




M377 C5 


H-P1504 


conserved hypothetical protein 


26.29 




M377 D5 


H-P1505 


riboflavin biosynthesis protein 
(ribG) 


37.95 




M377 E5 


H-P1506 


glutamate permease (gltS) 


44.99 




M377 F5 


H-P1507 


conserved hypothetical ATP- 
binding protein 


42.46 




M381 F2 


H-P1508 


ferrodoxin-like protein 


50.49 




M377 G5 


H-P1509 


conserved hypothetical integral 
membrane protein 


28.93 




M377 H5 


H-P1510 


conserved hypothetical protein 


12.98 




M377 A6 


H-P1511 


hypothetical protein 


11.99 




M377 B6 


H-P1512 


iron-regulated outer membrane 
protein (frpB) 


96.58 




M377 C6 


H-P1513 


selenocystein synthase (selA) 


42.57 




M377 D6 


H-P1514 


transcription termination factor 
NusA (nusA) 


43.56 ; 




M377 E6 


H-P1518 


hypothetical protein 


10.56 




M381 B3 


H-P1521 


type 111 restriction enzyme R 
protein (res) 


106.48 




M381 C3 


H-P1523 


DNA recombinase (recG) 


68.64 




M377 F6 


H-P1524 


hypothetical protein 


12.76 




M377 G6 


H-PI525 


hypothetical protein 


23.32 




M377 H6 


H-P1526 


exodeoxyribonuclease (lexA) 


27.61 




M377 A7 


H-P1527 


hypothetical protein 


52.8 




M377 B7 


H-P1530 


purine nucleoside phosphorylase 
(punB) 


19.91 




M377 C7 


H-P1531 


hypothetical protein 


8.8 




M377 D7 


H-P1532 


glucosamine fructose-6-phosphate 
aminotransferase (isomerizing) 
(glmS) 


65.78 




M377 E7 


H-P1533 


conserved hypothetical protein 


25.52 




M377 F7 


H-P1534 


IS605 transposase (tnpB) 


47.08 




M377 G7 


H-P1535 


IS605 transposase (tnpA) 


15.73 




M377 H7 


H-P1541 


transcription-repair coupling 
factor (trcF) 


no 
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M377 A8 


H-P1548 


conserved hypothetical integral 
membrane protein 


12.43 




M377 B8 


H-P1551 


conserved hypothetical secreted 
protein 


14.08 




M377 C8 


H-P1552 


Na+/H+ antiporter (nhaA) 


48.29 




M381 B4 


H-P1554 


ribosomal protein S2 (rps2) 


29.15 




M381 D4 


H-P1555 


translation elongation factor EF- 
Ts(ts0 


39.16 




M377 D8 


H-P1556 


cell division protein (ftsl) 


67.76 




M381 E4 


H-P1557 


flagellar basal-body protein (fliE) 


12.1 




M381 F4 


H-P1558 


flagellar basal-body rod protein 
(flgC) (proximal rod protein) 


17.82 




M381 G4 


H-P1559 


flagellar basal-body rod protein 
(flgB) (proximal rod protein) 


15.51 




M378 Al 


H-P1560 


cell division protein (ftsW) 


42.79 




M378 Bl 


H-P1561 


iron(III) ABC transporter, 
periplasmic iron-binding protein 
(ceuE) 


36.96 




M378 CI 


H-P1562 


iron(III) ABC transporter, 
periplasmic iron-binding protein 
(ceuE) 


36.74 




M378 D! 


H-P1563 


alkyl hydroperoxide reductase 
(tsaA) 


21.89 




M378 El 


H-P1564 


outer membrane protein 


29.92 




M378 Fl 


H-P1565 


penicillin-binding protein 2 
(pbp2) 


64.79 




M378G1 


H-P1566 


hypothetical protein 


16.28 




M378 HI 


H-P1567 


conserved hypothetical A TP- 
binding protein 


22.99 




M378A2 


H-P1568 


hypothetical protein 


20.24 




M378 B2 


H-P1569 


hypothetical protein 


21.78 




M378C2 


H-P1570 


conserved hypothetical protein 


18.15 




M378 D2 


H-P1571 


rare lipoprotein A (rlpA) 


34.76 




M378 E2 


H-P1572 


regulatory protein DniR 


41.03 




M378 F2 


H-P1573 


conserved hypothetical protein 


28.05 




M378 G2 


H-P1576 


ABC transporter, ATP-binding 
protein (abc) 


36.08 




M378H2 


H-P1577 


ABC transporter, permease 
protein (yaeE) 


23.76 




M378 A3 


H-P1580 


hypothetical protein 


24.31 




M378 B3 


H-P1581 


methicillin resistance protein 
(Hm) 


37.07 




M378 C3 


H-P1582 


pyridoxal phosphate biosynthetic 
protein J (pdxJ) 


28.93 




M378 D3 


H-P1583 


pyridoxal phosphate biosynthetic 
protein A (pdxA) 


33.88 




M378E3 


H-PI584 


sialoglycoprotease (gcp) 


37.51 




M378 F3 


H-P1585 


flagellar basal-body rod protein 
(AgG) 


28.93 




M378 G3 


H-P1587 


conserved hypothetical protein 


17.16 




M378 H3 


H-P1588 


conserved hypothetical protein 


27.94 




M381 Hi 


H-P1590 


hypothetical protein 


4.4 | 
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M318G2 


H-S38729 


autoimmune antigen ICu, p70 
subunit 


67.1 


67 


HI 


H-S39329 


Kallikrein 1 

(renal/pancreas/salivary) 
{alternative products} 


24.64 


30 


M770 G4 


H-941KS5 
n ohjojj 


Rpo/it/prin nhntnrpcprvtrtr nrofpin 

IvCvU Vvl UIIUWJI CVvplvl IJIVJiCIll 


22.1 1 


X) 0k na 


Minn P9 


n-oju i j i 


mi IV fat olnhiilp ntntpin WN^Ffi 
hula mi giuuuic fjiutviii nivix vj 


74 HQ 


10 


M318C1 


H-S57153 


retinoblastorna-binding protein 1, 
isoform I [RBBP1] 


101.31 


101 


M271 B2 


H-S57162 


retinoblastoma-binding protein 1, 
isoform III [RBBP1J, 
INTERACTS WITH THE VIRAL 

rRUl tHJN-DlNLIliNvj LnJIvlAlN 

OF THE RETINOBLASTOMA 

PR OTP FN 


93.72 


110 


M317H3 


H-S62027 


transducin, gamma subunit 


8.25 


11 


MZ/U uO 


ri-oOO /V J 


airesun, A-aiTesnn— o-anugen 
homolog [human, retina, mRNA, 
13 14 nt], MAY PLAY A ROLE 
FN AN AS YET UNDEFINED 
RFTTNA-^PFTTFIP <JTf»lMAI 

TRANSDUCTION. 


47 70 




M41Q P7 




M tr!»nc/*rtT\tioT» initiation faf*tnr ITp 
UalloCllfJUUJl llllilallvli lauiux liv, 

alnha <Jll^lllnit ,, 

aiuiia juuuuu 


48 160 




M302 D7 


H-S69022 


myosin, light polypeptide 2, 
ventricular 


18.26 


31 


nj 




rvt/inlacmtr tin t ir\rrvt i n n c p— 1 R 
cyiopiairQIL alllipi UlClIlaoC JO 

kda intracellular serine proteinase 
inhibitor [human, placenta, 
mRNA 1465 ntl 


41 47 


so 


Dl 


H-S72043 


GIF=growth inhibitory factor 

fhiim^n brain frpnnm ir 70 1 5 ntl 


7.59 


19 


M266 B3 


H-S74221 


cytokine IK factor 


17.93 


36.0kDa 


ni 

LSI 




f a1 In 1 *xt rt*t inrxif iipi/H— hinH tno 

cciiuiai rcunuic diiu-Dinuuig 
protein [human, skin, mRNA, 735 
nt] 


IS 1R 






H-S7477R 


antimiitin=76o ttirotw nrAtpin 

CUlvl\|Ulllll lUIgUl JJlUlwilJ 

homolog [human, kidney, mRNA, 
1809 nt] 


56.32 


53 


D4 


H-S75174 


E2F transcription factor 4, 
n107/nl 10-hindinp 


45.87 


58 


166-61 


H-S76474 


"trkB {alternately spliced} 
[human, brain, mRNA]" 


55 


52.54 


169-40 


H-S76617 


"Blk=protein tyrosine kinase 
[human, B lymphocytes, mRNA, 
2608 nt]" 


60 


55.62 


M250 D3 


H-S79522 


ubiquitin carboxyl-terminal 
extension protein, Ubiquitin A-52 
residue ribosomal protein fusion 
product 1 


17.27 


17.0kDa 


M236B4 


H-S80562 


calponin, acidic 


36.3 


49 
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01 

VJ I 




RR 1 t lion ant 1 PYnrpccinn. 

do 1 — uiaiigiiaiii ceil CApiCMiuii" 

enhanced eene/tumor 

progression-enhanced gene 

[human, UM-UC-9 bladder 

carcinoma cell line, mRNA, 1 897 

nt] 


V7 71 
j /. / j 




M313 El 


H-S85655 


nrohibitin IPHB1 


30.03 


40 OkDa 


M465 A6 


H-S87759 


protein phosphatase 2C alpha 

fhuman teratocarcinomfl mRNA 

2346 nt] 


42.13 


52.0kDa 


M472 Bl 


H-U00803 


tvrn^inP'-nrntpin Utijicp FRff 


55 6?n 




B2 


H-U02390 


Human flHpnvlvl *»v/*I»qa- 

associated protein homolog CAP2 
(CAP21 mRNA comoletecds 


52 58 




167-2 


H-U02680 


human protein tyrosine kinase 
mRNA 


36 


38.57 


G2 


H-U03056 


Human tumor suppressor (LUCA- 
1) mRNA, complete cds 


47.96 


47 


M512E3 


H-U03100 


Human a}pha2(E)-catenin mRNA, 
complete cds 


102.52 


102 OkDa 


M306 G3 


H-U03187 




72.93 


95.0kDa 


H3 


H-U03398 


Human receptor 4-1 BB ligand 
mRNA, complete cds 


28.05 


51 


D3 


H-U03486 


Human connexin40 gene, 
complete cds 


39.49 


40 


M300 C3 


H-U03643 


leukophysin 


25.96 


34 


F5 


H-U03749 


Human chromogranin A (CHGA) 
gene, promoter and 


50.38 


50 


M314C3 


H-U03886 


GS2 (GB:U03886) 


27.94 


32.0kDa 


M306E3 


H-U04343 


CD86 antigen (CD28 antigen 
ligand 2, B7-2 antigen) [CD86] 


35.64 


47 


167-61 


H-U05012 


TrkC 


92 


90.82 


M302 G5 


H-U05340 


cell division cycle protein p55 


55 


55 


A4 


H-U05659 


Hydroxysteroid (17-beta) 
dehydrogenase 3 


34.21 


36 


Fl 


H-U05861 


Human hepatic dihydrodio) 
dehydrogenase gene 


35.64 


40 


M302 B2 


H-U06452 


antigen MART- 1 , melanoma 


13.09 


20.0kDa 


169-52 


H-U06454 


human AMP-activated protein 
kinase (hAMPK) mRNA 


70 


60.79 


M3I5 A3 


H-U06643 


lectin, epidermal 


15.07 


18 


HI 


H-U06715 


Cytochrome B561 


27.06 


25 


M476 E5 I 


H-U07132 


Hum An ctpmiH h nrm nr f> rf*pf*ntr*r 

IlUillcUl alClUIll lllll lUUllw 1 CbV^/lUI 

Ner-I mRNA, complete cds 






M236 D3 


H-U07151 


guanine nucleotide-binding 
protein ADP-ribosylation factor 
like gene 3 


20.13 


34 


M317G3 


H-U07559 


homeotic protein Islet- 1 


38.17 


38 1 


M266H1 


H-U07681 


Human NAD(H)-specific 
isocitrate dehydrogenase alpha 
subunit precursor mRNA, 
complete cds 


40.37 


40 


E3 


H-U07919 


Aldehyde dehydrogenase 6 


56.43 


53 
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M298A3 


H-U08021 


nicotinamide N-methyltransferase 


29.15 


36.0kDa 


M297B1 


H-U08024 


alcohol/hydroxysteroid 
sulfotransferase 


31.46 


50.0kDa 


A2 


H-U08336 


Human basic helix-loop-helix 
transcription factor mRNA, 
complete cds 


21.89 


42 


E2 


H-U09303 


Human T cell leukemia LERK-2 
(EPLG2) mRNA, complete cds 


38.17 


40 


M250 H5 


H-U09559 


RCH1, RAG (recombination 
activating gene) cohort 1 


58.3 


58.0kDa 


167-50 


H-U09564 


human serine kinase mRNA 


72 


72.12 


166-74 


H-U09578 


human MAPKAP kinase (3pK) 
mRNA 


50 


42.09 


M302C4 


H-U09813 


ATP synthase, subunit 9, 
mitochondrial 


15.73 


30 


Al 


H-U09850 


Zinc finger protein 143 (clone 
pHZ-1) 


68.97 


68 


M423 El 


H-U09937 


Human urokinase-type 
plasminogen receptor 


36.96 


49.0kDa 


M450 H4 


H-U10117 


Human endothelial-monocyte 
activating polypeptide II mRNA, 
complete cds 


34.43 


38.0kDa 


M314G1 


H-U 10248 


ribosomal protein L29 


17.6 


27 


M298 HI 


H-U10323 


nuclear factor 45 


44.77 


45 


El 


H-U 10492 


Human Moxl protein (MOX1) 
mRNA, complete cds 


28.05 


37 


F3 


H-U 10686 


Human MAGE-1 1 antigen 
(MAGE1 1) gene, complete cds 


35.2 


35 


167-38 


H-U11050 


human NIMA-like protein kinase 
1 (NLK1) mRNA 


55 


49.02 


M266 B2 


H-U 11292 


Human Ki nuclear autoantigen 
mRNA, complete cds, may play a 
rol in cell adhesion 


29.48 


32 


167-62 j 


H-U11791 


human cyclin H m RNA 


40 


35.60 


M423 D5 


H-U12255 


immunoglobulin gamma heavy 
chain Fc receptor RI, high affinity 


40.26 


48.0kDa 


M302F7 


H-U12404 


Csa-19 


23.98 


32 


M236A2 


H-U 12465 


ribosomal protein L35 


13.64 


24 


169-4 


H-U12535 


human epidermal growth factor 
receptor kinase substrate (Eps8) 
mRNA 


100 


90.49 


F3 


H-U12597 


Human tumor necrosis factor type 
2 receptor associated protein 
(TRAP3) mRNA, complete cds 


55.22 


64 


M314D1 


H-U 12979 


transcriptional coactivator PC4 


14.08 


23 


M476 G4 


H-U 13044 


GA-binding protein transcription 
factor, alpha subunit (60kD) 


50.05 


53.0kDa 


M302 F3 


H-U13665 


cathepsin O (GB:U 13665) . 


36.3 


50.0kDa 


M311 G4 


H-U13831 


cellular retinol binding protein II 


14.85 


20.0kDa 


A2 


H-U 13991 


Human TATA-binding protein 
associated factor 30 kDa subunit 
(taflI30) mRNA, complete cds 


24.09 


34 
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M416A4 


H-U14187 


Human receptor tyrosine kinase 
ligand LERK-3 (EPLG3) mRNA, 
complete cds 


2629 


29.0kDa 


M250A2 


H-U14188 


eph-related receptor tyrosine 
kinase ligand 4 [EPLG4] 


2222 


27 


M302D2 


H-U14193 


human TFIIA gamma subunit 
mRNA 


12.060 


28.0kDa 


M416G1 


H-U 14603 


Human protein-tyrosine 
phosphatase (HU-PP-I) mRNA, 
partial sequence 


18.48 


30.0kDa 


E2 


H-U14747 


Visinin-like 1 


21.12 


25 


M266D4 


H-U14966 


ribosomal protein L5 


32.78 


38 


M314E2 


H-U 14967 


ribosomal protein L21 


17.71 


29 


M266F5 


H-U 14968 


ribosomal protein L27a 


16.39 


19.0kDa 


M248 E3 


H-U 14969 


ribosomal protein L28 


15.18 


27 


M266E1 


H-U14971 


ribosomal protein S9 


21.45 


30 


M250C2 


H-U15009 


small nuclear ribonucleoprotein, 
Sm D3 


13.97 


17.0kDa 


M311 D4 


H-U 16660 


enoyl-Coenzyme A hydratase-like 
protein, peroxisomal 


36.19 


38 


M302 H4 


H-U 17074 


cyclin-dependent kinase 6 
inhibitor pi 8 


18.59 


29 


M306A2 


H-U17195 


A-kinase anchor protein 100 
[AKAP100*] 


72.05 


100 


Dl 


H-U 17280 


Steroidogenic acute regulatory 
protein 


31.46 


35 


M316F1 


H-U18291 


cell division cycle protein 16 


68.2 


71.0kDa 


C5 


H-U18420 


Human ras-related small GTP 
binding protein Rab5 (rab5) 
mRNA, complete cds 


23.87 


33 ! 


M311 A2 


H-U18423 


spinal muscular atrophy gene 


32.45 


41 


M248D4 


H-U18914 


hypothetical protein, (Human 
19.8 kDa protein mRNA, 
complete cds) 


20.35 


32 


M302 B5 


H-U 197 18 


microfibril-associated 
glycoprotein 2 


20.24 


34.0kDa 


M305 E3 


H:U20240 


CCAAT/enhancer-binding protein 
gamma 


16.61 


29 


M302 A8 


H-U20352 


malate dehydrogenase 


36.85 


40 


M416F4 


H-U2039I 


Human folate receptor (FOLR1) 
gene, complete cds 


28.38 


34.0kDa 


M311 Dl 


H-U20536 


apoptotic cysteine protease Mch2 


32.34 


38.0kDa 


M431 G2 


H-U20659 


RNA polymerase II, subunit B7 


19.03 


31.0kDa 


M499C1 


H-U20938 


Human lymphocyte 
dihydropyrimidine dehydrogenase 
mRNA, complete cds 


1 12.86 


lOO.OkDa 


M305F2 


H-U20972 


14-3-3 protein, epsilon 


28.16 


36 


M271 D3 


H-U21049 


hypothetical protein 
(GB:U21049), ESTs, Highly 
similar to DD96 [H.sapiens]. 


12.65 


16 


M421 G5 


H-U21858 


Human transcriptional activation 
factor TAFII32 mRNA, complete 
cds 


29.15 


38.0kDa 
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M424 H3 


H-U22662 


Human nuclear orphan receptor 
I XR-alnha mRNA comnlete rrl<: 


49.28 


49.0kDa 


M271 D2 


H-U24074 


killer cell inhihitnrv recentor 

[KIR], Homo sapiens natural 
killer-associated transcrint 3 
(NKAT3), complete cds. 
RECEPTOR ON NATURAL 
KILLER (NK) CELLS FOR 
HLA-C ALLELES. 


37 67 




169-29 


H-U24153 


human p21 -activated protein 
kinase (Pak2) gene 


60 


57.82 


M385 H2 


H-U24166 


EB1 


29.59 


36.0kDa 


Gl 


H-U24169 


Human JTV-1 (JTV-1) mRNA, 
complete cds 


34.43 


40 


El 


H-U24576 


Human breast tumor autnantiopn 
mRNA, complete sequence 


18.26 




G4 


H-U24577 


Human LDL-nhosnholinase A2 
mRNA, complete cds 


48.62 


52 


HI 


H-U25789 | 


Human ribosomal protein L2 1 
mRNA comnlete cds 


17.71 


32 


M416D1 


H-U25849 


Human red cell- type low 
molecular weight acid 
phosphatase (ACPI) gene, 5' 
flanking region and 


17.49 


28.0kDa 


M300A3 


H-U26312 


heterochromatin protein H-PlHs- 
gamma 


19.14 


30 


M416 D3 


H-U26403 i 


Human recentnr rvrrKinp kinase 

ligand LERK-7 precursor 
(EPLG7) mRNA, complete cds 


25 19 


30 OkDa 


M317E2 


H-U27143 


human protein kinase C inhibitor- 
IcDNA 


13.900 


17.0kDa 


E5 


H-U28249 


Human 1 lkd protein mRNA, 
complete cds 


12.32 


12 


F4 


H-U28386 


Human nuclear localization 
sequence receptor hSRPl alpha 
mRNA, complete cds 


58.3 


54 


M423 E3 


H-U28694 


Chemokine (C-C) receptor 3 


39.16 


39.0kDa 


M266G6 


H-U28963 


Gps2 


36.08 


36 


M306 D3 


H-U30610 


CD94 antigen (NK/T-cell C-type 
lectin receptor) [CD94] 


19.8 


27 


Bl 


H-U31116 


Human beta-sarcoglycan A3b 
mRNA, complete cds 


35.09 


33 


M297 C2 


H-U31278 


mitotic feedback control protein 
Madp2 homolog 


22.66 


31. OkDa 


M302 G2 


H-U31384 


guanine nucleotide-binding 
protein, gamma 1 1 subunit 


8.14 


10 


F4 


H-U31986 


Human cartilage-specific 
homeodomain protein Cart-1 
mRNA, complete cds 


35.97 


47 


M390 F3 


H-U32114 


caveolin 2 


17.93 


18.0kDa 


E4 


H-U32324 


Human interleukin-1 1 receptor 
alpha chain mRNA, complete cds 


46.53 


54 


Fl 


H-U32576 


Apolipoprotein C-IV 


14.08 


16 


M298C4 


H-U32907 


p37NB protein 


34.54 


39 
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M300 D3 


H-U32944 


dynein, light chain 1, cytoplasmic 


9.9 


15 


M297D1 


H-U32989 


tryptophan 2,3-dioxygenase 


44.77 


50 OkDa 


166-51 


H-U33052 


"protein kinase PRK2 [human, 
DX3 B-cell myeloma cell line, 
mRNA]" 


110 


108.3 


166-64 


H-U33054 


"human G protein-coupled 
receptor kinase GRK4 mRNA, 
alpha splice variant" 


52 


63 65 


166-88 


H-U33055 


"human G protein-coupled 
receptor kinase GRK4 mRNA, 
beta splice variant" 


60 


60.1 


166-76 


H-U33056 


"human G protein-coupled 
receptor kinase GRK4 mRNA, 
gamma splice variant" 


58 


58.59 


A2 


H-U34584 




17.71 


31 


169-87 


H-U34820 


human MAP kinase mRNA 


55 


46.49 


215-2 


H-U34822 


human JNK1 alpha2 protein 
kinase (JNK1A2) mRNA 


55 


47.04 


169-37 


H-U35002 


human JNK2 betal protein kinase 
(JNK2B1) mRNA 


50 


42.09 


169-25 


H-U35003 


human JNK2 beta2 protein kinase 
(JNK2B2) mRNA 


55 


46.71 


167-16 


H-U35004 


human JNK1 betal protein kinase 
(JNKlBl)mRNA 


52 


42.31 


M300B2 


H-U35048 


TSC-22 protein 


15.95 


27 


M423 E5 


H-U35398 


Human G nrotein-counled 
receptor mRNA, complete cds 


40.26 


48 OkDa 


A3 


H-U35735 


Human RACH1 fRACHH 
mRNA, complete cds 


42.9 


78 


M250 E5 


H-U36764 


Eukarvotic translation initiation 
factor 3 (eIF-3) p36 subunit, 
transforming growth factor-beta 
receptor II interacting protein 1 






M270 E4 


H-U37283 


microfibril-associated 
glycoprotein-2 (GB:U37283) 


19.14 


32 


M426 F3 


H-U37352 


Protein phosphatase 2A, 
regulatory subunit B' alpha- 1 


56.65 


55 OkDa 


El 


H-U37529 


Human substance P beta-PPT-A 
mRNA, complete cds 


14.3 


22 


M305H5 


H-U37547 


apoptosis inhibitor 


68.09 


64 


M424 D5 


H-U38480 


Human retinoid X recentor- 
gamma mRNA, complete cds 


51.04 


61 OkDa 

vi 1 .vi ivj_/ci 


M270 F4 


H-U38810 

A. A V> — * W J w 


Human mah-21 cell fate- 

llUllldll II1UW 1 wvll lOlV 

determining protein homolog 
(CAGR1) mRNA, 






M467 F6 


H-U38904 


Human zinc finger protein C2H2- 
25 mRNA, complete cds 


40.48 


47.0kDa 


E2 


H-U39318 


Human E2 ubiquitin conjugating 
enzyme UbcH5C (UBCH5C) 
mRNA, complete cds 


16.28 


22 


166-75 


H-U39657 


human MAP kinase kinase 6 
(MKK6) mRNA 


40 


36.81 


M298E4 


H-U39945 


human adenylate kinase 2 (adk2) 
mRNA 


26.3633 


38.0kDa 
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166-38 


H-U40282 


human integrin- linked kinase 
(ILK) mRNA 


55 


49.68 


169-65 


H-U40343 


human CDK inhibitor p!9INK4d 
mRMA 


18 


18. 33 


E2 


H-U40705 


Homo sapiens telomeric repeat 
binding factor (TRF1) mRNA, 
complete cds 


48.4 


52 


166-50 


H-U40989 


human tat interactive protein 
mRNA 


60 


53.09 


M266 H6 


H-U41767 


metargidin precursor 


89.65 


90 


M270F3 


H-U41804 


Human nntntivf* XI /^T9 nv^/^ntor 
bind in p n rote in nrecursor mRNA 
complete cds 


X.J.UO 


jD.KJKLJa 


D5 


H-U42360 


Human N33 gene 


38.28 


38 


Al 


H-U43368 


Vascular endothelial growth 
factor B 


22.88 


33 


M421 G7 


H-U43901 


Human 37 kD laminin receptor 
precursor/p40 ribosome 
associated protein gene, complete 
cds 


32.56 


58.0kDa 


M392 C2 


H-U43923 


transcription factor SUPTH4 


12.98 


16 OkDa 


E2 


H-U46024 


Myotubular myopathy 1 


66.44 


58 


M330A1 


H-U46838 


pl05MCM 


90.42 


97 


M476E2 


H-U47677 


Human transcription factor E2F1 
(E2F1) gene, promoter and 


48.18 


53.0kDa 


M421 HI 


H-U48707 


Human Drotein nhosnhatase- 1 
inhibitor mRNA, complete cds 


18.92 




M302 B7 


H-U49070 


Dentidvl-nrolvl isnmera^e PRvJ 1 


18.04 




CI 


H-U49188 


Human olacenta (DifF33^ mRNA 
complete cds 


54.45 


70 


M485H2 


H-U49837 


Human LIM protein MLP mRNA, 
comolete cds 


21.45 


34.0kDa 


D2 


H-U49897 


Homo sapiens phenylalanine 
hvdroxvlase fPAH^ mRNA 
complete cds 


49.83 


64 


B2 


H-U49957 


Human LIM protein (LPP) 
mRNA, partial cds 


67.43 


67 


166-16 


H-U50196 


human adenosine kinase mRNA 


50 


38.02 


A4 


H-U50939 


Human amyloid precursor 
protein-binding protein 1 mRNA, 
complete cds 


58.85 


60 


G3 


H-U51224 


Human U2AFBPL gene, complete 
cds j 


52.8 


55 


M486 E3 


H-U51333 


Hexokinase 3 (white cell) 


101.64 


lOO.OkDa 


M305D1 


H-U51478 


ATPase, Na+/K+ transporting, 
beta 3 subunit 


30.8 


36 
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M416H3 


H-U52112 


Homo sapiens Xq28 genomic 
DNA in the region of the LI CAM 
locus containing the genes for 
neural cell adhesion molecule LI 
(LI CAM), argin ine- vasopress in 
receptor (AVPR2), CI pi 15 (CI), 
ARD1 N-acetyltransferase related 
protein (TE2), renin-binding 
protein (Kbr), nost cell tactor I 
(HCF1), and interleukin-1 
receptor-associated kinase 
(IRAK) genes, complete cds, and 

Yn9Rlii9 optip 


25.96 


36.0kDa 


M463 El 


H-U53442 


human p38Beta MAP kinase 

mDXIA 

mivrM/\ 


40.99 


49.0kDa 


G3 


H-U53446 


Human mitogen-responsive 
phosphoprotein DOC-2 mRNA, 

/■nmnltftp r/lc 

compieie cas 


84.81 


98 


M463 CI 


H-U54617 


human pyruvate dehydrogenase 


45.28 


52.0kDa 


169-38 


H-U54645 


methylmalonyl-coA mutase 
precursor 


38 


25.59 


M300 H3 


H-U56255 


t-complex sterility protein 
homologCW-l 


12.54 


16 


C4 


H-U56417 


Human lysophosphatidic acid 
acyltransferase-alpha mRNA, 
complete cds 


31.24 


46 


M305A2 


H-U56637 


actin-capping protein alpha 
subunit isoform 1 


31.57 


31 


M235 to 


tit ie £.0 1 a 

H-U56814 


Human DNasel-Like HI protein 
(DN AS 1 L3) mRNA, complete 
cds, involved in apoptosis Binds 
specifically to G-ACTIN AND 
BLOCKS ACTTN 

POT VA/TFPT7ATFn>J 


33.00 


40.0kDa 


D5 


H-U57059 




31.02 


36 


B3 


H-U57093 


Human small GTP-binding 
protein rab27b mRNA, complete 
cds 


24.09 


34 


tyx 


H-Uj lyjyy 


u„ m « n APFO-1 mRNA 

complete cds 


19 54 




Fl 


H-U58331 


Sarcoglycan, delta (35kD 
dvstronh in-associated 
glycoprotein) 


28.27 


24 


M512F4 


H-U58334 


Human Bcl2, p53 binding protein 
Bbp/53BP2 (BBP/53BP2) mRNA, 
complete cds 


110.66 


108.0kDa 


B3 


H-U58516 


Human breast epithelial antigen 
BA46 mRNA, complete cds 


42.68 


50 


M250E4 


H-U58522 


Human huntingtin interacting 
protein (HIP2) mRNA, complete 
cds 


22.11 


30 
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M419G2 


H-U60207 


human stress responsive 
serine/threonine protein kinase 
Krs-2 mRNA 


53.640 


63.0kDa 


M298 B2 


H-U60276 


arsA homolog (hASNA-I) 


36,63 


47.0kDa 


B2 


H-U60521 


Human nrotpjisp nmMrhA fM<*h/i^ 

mRNA, complete cds 


HJ.O / 


JZ 


F3 


H-U61166 


Hlimflrt \H < nnm 9 tn «^nnt!i in in o 
ituijiaii Jiu u u ill cuii~vu Ilia II lull! 

protein SH3P17 mRNA, complete 
cds 




J / 


M250 B5 


H-U61232 


cofactor E (tubulin-folding 
protein) REOUIREDFOR 
VIABILITY IN THE ABSENCE 
OF THE KINESIN-RELATED 
CIN8 






A5 


H-U62392 


Homo sapiens zinc finger protein 
mRNA, complete cds 


43.45 


52 


Gl 


H-U6280I 


Human protease M mRNA, 
complete cds 


26.95 


33 


M266B1 


H-U62962 


Int-6 , Human Int-6 mRNA, 
complete cds 


49.06 


52.0kDa 


M300G1 


H-U63295 


seven in absentia homolog 


31.13 


36 


M306 H3 


H-U64198 




94.93 


98 


H3 


H-U64863 


Human hPD-1 (hPD-1) mRNA, 
complete cds 


31.79 


37 


B3 


H-U65581 


Human ribosomal protein L3-like 
mRNA, complete cds 


44.88 


52 


M341 Dl 


H-U65918 


DAZ homologue [DAZLA] 


32.56 


36.0kDa 


M302E1 


H-U65928 


Jun ACtivntinrt rinmain hinrlino 
•fun avuvauuii uuiiiaiil LMIIUlllg 

protein 


JU.OJ 


Ho.VKUa. 


M512D3 


H-U66347 


Homo sapiens cAMP 
phosphodiesterase (PDE4C) 
mRNA, 4C-426 isoform, 
complete cds 


46.97 


60.0kDa 


M306F3 


H-U66867 


ubiauitin-coniueatine enzvme E2I 
[UBE2I] 


17.49 


28 


M416E2 


H-U68U1 


Human protein phosphatase 
inhibitor 2 (PPP1R2) gene 


22.66 


37 OkDa 


F2 


H-U68382 


Mannosidase, alpha B, lysosomal 


35.64 


36 


G2 


H-U6914I 


Glutaryl-Coenzyme A 
dehydrogenase 


48.29 


56 


B2 


H-U70660 


Human copper transport protein 
HA HI (HAH1) mRNA, complete 
cds 


7.59 


16 


M297 B2 


H-U7I374 


peroxisomal membrane protein 
(Pexl3p) 


40.15 


40.0kDa 


M306 A3 


H-U75272 


progastricsin [PGC] 


42.79 


49.0kDa 


A2 


H-U75285 


Homo sapiens apoptosis inhibitor 
survivin gene, complete cds 


15.73 


25 


B2 


H-U77456 


Human nucleosome assembly 
protein 2 mRNA, complete cds 


41.36 


50 


C2 


H-U78294 


Homo sapiens 1 5S-lipoxygenase 
mRNA, complete cds 


74.47 


74 


F6 


H-U78302 


Human 2,4-dienoyl-CoA 
reductase gene 


36.96 


40 
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M478 G3 


H-U78798 


Human TNF receptor associated 

loCiOr O (1 KAro; mtvIN A, 

complete cds 


57.53 


65.0kDa 




n-uoi/yoz 


Human myeloid-speciflc C/EBP- 
epsilon transcription factor 
(CEBPE) gene, complete cds 


Z/.5 


51 


IVl^Oo D / 


M-UOZZJO 


Homo sapiens arguiase type 11 
mRNA, complete cds 




A C AI, 

45.0kDa 




14 

n-UoZO 1Z 


Human scavenger receptor 
cysteine rich Sp alpha mRNA, 
complete cds 


Iff 


4o.0JcL/a 


JVl*tO*t L/ / 


U T TOO il 1 A 


Unman CI 11 1 //.,,! *)\ mDKTA 

Human tUL-z (cui-zj mKiNA, 
complete cds 


oz.Uo 


o5.UKL)a 


M467E6 


H-U83460 


Human high-affinity copper 
uptaice protein (nc i ki ) mKNA, 
complete cds 


21.01 


32.0kDa 




H-U54 /Oj 


Homo sapiens ucrj mKJNA, 
complete cds 


1A A*\ 

34.43 


42 


B2 


H-U86070 


Homo sapiens 

phosphomannomutase mRNA, 
complete cds 


28.93 


36 






Human prolyl 4-hydroxylase 
aipna ) suounu itlkjn a, 
complete cds 


CO txc 

58.96 


64 






Unman hiitrn-r\nlii1in rtJTCn 

numan ouiyropnuui \o i r i ) 
mRNA, complete cds 


jo.Uo 




H2 


H-U90545 


Human sodium phosphate 

trancnnrtpr fWTyYA \ mUW A 

iiansporier v^iNr ihj uiivina, 
complete cds 


44.22 


36 


ft? 


H-I Tons <i9 


Human Duryropnum \o iro) 
mRNA, complete cds 


jO.J*t 




C3 


H-U91521 


Peroxisomal biogenesis factor 12 


39.6 


48 


Ml 
Hi 


14 T T0 1 AA 1 


Human alpha2,8-sialyltransferase 
miviNrV, cornpietc cus 


yl 1 /1*7 

41 .4/ 


45 


CI 


H-U93869 


Human RNA polymerase III 

ciiKnnif- n?Pf , "lG\ mDXI A 

suuuuii \isjr\*jy) hikina, 
complete cds 


34.98 


36 ] - 


F2 




Human lti5iin»lilrA nmt&^Gf* 
nUIIlali W4S1|MU1~ I IIVC LHUlCdoC 

(htra-3) mRNA, complete cds 






C2 


H-U94855 


Human frnnclntinn initiation 
factor ^ 47 kOa <;uhunit mRNA 

complete cds 


J7.JO 


JO 


M271 F7 


H-U95089 


Epidermal growth factor receptor. 


44.66 ! 


47 


M424 A5 


H-U95847 


Human GDNF receptor alpha 
mRNA, complete cds 


50.71 


52.0kE>a 


D2 


H-U96094 


Human sarcolipin (SLN) mRNA, 
complete cds 


3.52 


10 


B3 


H-U96769 


Homo sapiens chondroadherin 
gene, 5'flanking region and 


39.6 


43 j 


M298 G2 


H-V00566 


prolactin 


25.08 


35 


M298H2 


H-V00571 


corticotrop in-releasing factor 


21.67 


49 


217-61 


H-V00572 


phosphoglycerate kinase 1 


50 


45.94 


M314B3 


H-V00597 


parathyroid hormone 


12.76 


14 
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M305 B8 


H-X00129 


retinol-binding protein 4, 
interstitial [RBP4] 


22 


51 


F2 


H-X00351 


Human mRNA for beta-actin 


41.36 


41 


A4 


H-X0G570 


finnlirvtnmtptn 






M362 El 


H-X01057 

■ 1 AW 1 V«/ » 


interleukin 7 recentor alnha 
[IL2RA] 


30 01 


40 Olr Ha 


A4 


H-X01677P 


Human liver mRNA for 

1 1U11 lUll 11 T Vl 1111 VI ^4*. 1U1 

glyceraldehyde-3-phosphate 
dehydrogenase TG3PD EC 
1.2.1.12) 


10 4S 


IU 


M271 D6 


H-X02152 


lactate dehydrogenase A [LDHA], 
L-LACTATE 

DEHYDROGENASE M CHAIN 


36.63 


45.0kDa 


Al 


H-X02158 


Human gene for erythropoietin 


21.34 


32 


H4 


H-X02415 


Human gene for fibrinogen 
gamma chain 


48.18 


50 


A5 


H-X02750 


Protein C (inactivator of 
coagulation factors Va and Villa) 


50.82 


53 


M302 B3 


H-X02751 


proto-oncogene N-ras 


20.9 


25.0kDa 


D3 


H-X02812 


Human mRNA for transforming 
growth factor-beta (TGF-beta) 


43.12 


50 


M302C1 


H-X03124 


tissue inhibitor of 
metal ioproteinase 1 


22.88 


36.0kDa 


M362B1 


H-X03342 


ribosomal protein L32 


14.96 


24.0kDa 


M235 A2 


H-X03484 


human mRNA for raf oncogene 


71.350 


73.0kDa 


M318A3 


H-X03557 


interferon-induced protein 56 


52.69 


50.0kDa | 


A3 


H-X03747 


ATPase, Na+/K+ transporting, 
beta 1 polypeptide 


33.44 


45 


M305 D2 


H-XG4297 


ATPase, Na+/K+ transporting, 
alpha subunit 


112.64 


99 


M305 A5 


H-X04327 


2,3-bisphosphoglycerate mutase 


28.6 


36 


M271 G5 


H-X04588 


tropomyosin TM30nm, 
cytoskeletal 


26.29 


40.0kDa 


M305 C8 


H-X0474 1 


nhinuitin related nrntein 

UulUUllUI 1 vIOIVU |J 1 VJ 111 


23 43 


28 OkDa 


M236 A5 


H-X05231 


matrix metalloproteinase 1 

^interstitial cnllapenase^ fMMP 1 1 

^lllltsl OUUal WWllAgVllOovy (_1V11VIX tj, 

CLEAVES COLLAGENS 


51.7 


53.0kDa 


166-53 


H-X05246 


"phosphoglycerate kinase, testis 
specific" 


50 


45.94 


M236 Al 


H-X05908 


annexin I, REGULATES 
PHOSPHOLIPASE A2 
ACTIVITY, Binds CALCIUM 
IONS 


38.17 


40 


M250A4 


H-X06234 


SI 00 calcium-binding protein A8 
(calgranulin A) 


10.34 


lO.OkDa 


M266 B6 


H-X06323 


ribosomal protein L3, isoform 1 


38.39 


39 


M313 A7 


H-X06617 


ribosomal protein SI I 


17.49 


27 


M416E4 


H-X06948 


High affinity IgE receptor aipha- 
subunit (FcERI) 


28.38 


36.0kDa 


M421 H7 


H-X07203 


Human mRNA for CD20 receptor 
(S7) 


32.78 


40.0kDa 


217-2 


H-X07743 


pleckstrin 


38 


38.57 
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2)7-73 


H-X07767 


"cAMP-dependent protein kinase, 
alpha-catalytic subunit" 


45 


38.68 


M305 B3 


H-X07898 


troponin C, skeletal, fast 


17.71 


25 


M306E1 


H-X07979 


integrin, beta I 


87.89 


no 


All 


H-X08004 


fas-related nmtein ran IF) 


70 94 


JO 


M235 A7 


H-X 12387 


Cytochrome P450 IIIA3 

/Yiifrrfininf* nviHncp chain 

yllllVUlJJUlw UAlwuv Wilful J J J 


55.44 


60.0kDa 


M315F1 


H-X 12496 


glycophorin C 


14.19 


24 


M316 D3 


H-X12517 


small nuclear ribonucleoprotein 
in r* 


17.6 


30.0kDa 


M236 E5 


H-X 12534 


guanine nucleotide-binding 
proicin rapz, ras -oncogene reioieu 


20.24 


34.0kDa 


M266E3 


H-X12597 


High-mobility group (nonhistone 
chromosomal) protein 1, placenta 


23.76 


37 


917-14 


ri-A I/O JO 


human mRNA for protein 
pnospnaiase za (Deta type} 


40 


34.06 


H4 


H-X 12662 


H .sapiens arginase gene exon 1 
and flanking regions (EC 3.5.3.1) 
(and joined CDS) 


35.53 


50 


pi 


rt-A I/7JJ 


D A m*m null n ■■ A O — - - — — . ~— — — I 

KAJ32, member RAS oncogene 
family 


23.43 


29 


FS 


n-AU7jO 


n.._. n IOC DXJA ; n J„fl/J L, , 

Human i Zo kjn a induced by 
poly(ri), poly(rC) and Newcastle 

UlbCUoC VITUS 


9.13 


19 


M297A1 


H-X15O05 


laminin receptor 1 


33.11 


48.0kDa j 


M315E3 


H-X15088 


guanine nucleotide binding 
protein (G protein), alpha 
transducing (transducin) activity 
polypeptide 1 [GNAT1] 


38.61 


45 


G2 




Unman mR XI A frsw Oft IrT^o kaat 

tiuman miviNA ior vu-Kua neat- 

ollUVIV JJIULCU1 


8U.OJ 


on 
oU 


M385 C1 


H-X 15422 


mannose-binding lectin, soluble 
(opsonic defect) [MBL] 


27.39 


27.0kDa 


M271 D7 


H-X15606 


INTERCELLULAR ADHESION 
MOLECULE-2 PRECURSOR 
[Homo sapiens]. 


30.36 


37.0kDa 


M7QR P5. 




uracil-DNA gtycosylase 




37 


M302B4 


H-X 15822 


cytochrome-c oxidase, Vila 
suouniL, liver 


9.24 


20 


M305 A6 


H-X15940 


ribosomal protein L3 1 


13.86 


18 i 




n Yl CO/10 


interferon regulatory factor 2 , 
BINDS AND REPRESSES 

KeUULAIUKi KHOHJJN KJr 

TYPE I IFN AND IFN- 
INDUCIBLE MHC CLASS I 
GENES. 


IOC 

38.5 


54.0kDa 


M236C2 


H-X 16064 


translationally-controlled tumor 
protein 


19.03 


35 


M512B5 


H-X 16323 


Hepatocyte growth factor 
(hepapoietin A) 


80.19 


lOO.OkDa 


M315C3 


H-X 1 6461 


cell division cycle 2, Gl to S and 
G2 toM[CDC2] 


32.78 


40 


M297G2 | H-X 16832 


cathepsm H 


36.96 


45.0kDa 
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M271 Bl 


H-X 16983 

n*A 1 U70J 


subunit of VLA-4 recentor) 
[ITGA4], IMPORTANT FOR 
CELL-CELL ADHESION 
FUNCTION. 


1 14 90 


1 14 

1 I*T 


M270 A7 


H-X 17025 


plasminogen activator- inducible 
c54, Human homolog of yeast IPP 
isomerase 


25.19 


34 


M302 C3 


H-X 17042 


proteoglycan 1 , secretory granule 


17.49 


26 


Bl 


H-X 17206 


ribosomal protein S2 


24.42 


45 


B4 


H-X17254 


Transcription factor Eryf I 


45.54 


53 


M311 H2 


H-X17610 


beta- 1 -glycoprotein, pregnancy- 
specific (GB:X 17610) 


46.97 


48.0kDa 


M315D1 


H-X 17644 


G 1 to S phase transition protein 
(GST1) 


55 


55 


M340G1 


H-X51415 


lipase, hormone-sensitive [LIPE] 


84.59 


98.0kDa 


M464 A7 


H-X51688 


Cyclin A 


47.63 


47.0kDa 


M313G1 


H-X51745 


major histocompatibility complex, 
class I, A 


40.26 


50 


M297 A2 


H-X51804 


putative receptor protein PMI 


21.23 


30 


D4 


H-X51952 


Human UCP gene for uncoupling 
protein exons 1 and 2 


33.88 


37 


M300BI 


H-X52011 


muscle determining factor 


26.73 


39 


M419G1 


H-X52479 


"protein kinase c, alpha type" 


82.28 


85 OkDa 


A2 


H-X52486 


Uracil-DNA glycosylase 


35.97 | 


36 


E3 


H-X52520 


Tvrosine aminotransferase 


50 05 i 


58 


Bl 


H-X52638 


^v-nhn<tr»hnfriiptfw'}« 

kinase/fructose-2,6- 
bisphosphatase 


51 92 ! 
•j l *y 


47 


M509C4 


H-X52730 


Human gene for 

phenylethanolamine N-methylase 
(PNMT) (EC 2.1.1.28) 


31.13 


35.0kDa 


M235C5 


H-X52839 


ribosomal protein L17 


15.51 


18 


M426C2 


H-X52943 


Human mRNA for ATF-a 
transcription factor 


53.24 


64.0kDa 


M266 G5 


H-X53777 


ribosomal protein L23 


20.35 


31 


B4 


H-X53961 


Lactotransferrin 


78.32 


78 


M462 C6 


H-X54150 


r w i login viti ui ivvcjjiui i\Ji 


J 1 .vo 


17 HWDa 


M302 A6 


H-X54304 


mvnsin lioht nolvnentide 1 

regulatory 


18.92 


32 OkDa 


M3 1 1 G2 


H-X54802 




18 7 

1 o. / 


T\ OkDa 


M270 H3 


H-X54871 


guanine nucleotide- binding 
protein Rab5B, ras-oncogene 
related [RAB5B], PROTEIN 
TRANSPORT. PROBABLY 
INVOLVED IN VESICULAR 
TRAFFIC (BYSIMILARITY). 


23.76 


33. OkDa 


M313B6 


H-X54936 


placenta growth factor [PLGF*] 


16.5 


22.0kDa 


M496 B2 


H-X55079 


Human lysosomal alpha- 
glucosidase gene exon 1 


104.83 


98.0kDa 


Dl 


H-X55330 


Aspartylglucosaminidase 


38.17 


36 
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El 


H-X55448 


H sanierK CifiPD pene for 

elucose-6-DhosDhate 

dehydrogenase 


7S 41 




M421 G6 


H-X56253 


Human MPR46 gene for 46kd 
mannose 6-phosphate receptor 


30.58 


52 OkDa 


169-89 


H-X56468 


14-3-3 protein tau 


34 


27.02 


M300B4 


H-X56549 


fatty-acid-binding protein, muscle 


14.74 


17 


M298 D2 


H-X56740 


guanine nucleotide-binding 
protein rab 1 1 [RAB 11*] 


23.87 


31. OkDa 


M266 E5 


H-X56932 


highly basic protein, 23 kDa 


22.44 


30 OkDa 


M318G1 


H-X57025 


insulin-like growth factor I 


16.94 


18 


M305 F5 


H-X57348 


rjrotein kinase C inhibitor 

piUiblll IV lit CLOW UllllUllAsI 


Jl 1Q 


Jj.UKL/a 


M236 D6 


H-X57351 


interferon-induced protein 1-8D 


14.63 


24 


H3 


H-X57352 


interferon-induced protein 1-8U 


14.74 


38 


M305 B6 


H-X58079 


S-100 protein, alpha chain 


10.45 


11 


E6 


H-X59131 


H.sapiens D13S106 mRNA for a 
highly charged amino acid 
sequene 


34.76 


50 


M94R I4S 




transcription tactor ut> liCrzt5*J 


on 

34.87 


49 


E2 


H-X59357 


Epstein-Barr virus small RNA- 
associated protein 


14.19 


36 


M236D4 


H-X59417 


macropain, iota subunit , THE 
INTERACTION OF CALPONIN 
WITH ACTIN INHIBITS 

A r'TnKyfVnC TXT AAf~* atoaod 

AC 1 UM YUMN Mu-A 1 rASE 
ACTIVITY 


27.17 


36 


M271 H4 


H-X59618 


ribonucleotide reductase, small 
subunit 


42.9 


46 


M250 G3 


H-X59710 


CAAT-box DNA-binding protein, 
subunit B, CCAAT-BINDING 

T*D A XICPD Hyri/"YXT T7 A /"^TVMl 

1 KANoCKIPi ION FACTOR 
SUBUNIT A [Homo sapiens] 


22.66 


34 




Tj V"<Q*71 1 

M-A jV / 1 1 


Nuclear transcription factor Y, 
alpha 


38.28 


48. OkDa 


M271 C7 


H-X59798 


Cyclin Dl (PRAD1; parathyroid 

n/fptinmotAcic 1 "\ IT CO 17X1X1 A T 

uuenoinaiosis i y. CrooCriN 1 i/\Lr 
FOR THE CONTROL OF THE 
CELL CYCLE AT THE GI/S 
fSTARTl TRANSITION 


32.56 


40.0kDa 


M270 H5 


H-X59834 


calmnrlnlin » 

V Oil 11 VSUUllll 


41 14 


Jj.UKJL/a 


M416D5 


H-X59871 


Transcription factor 7 (T-cell 

JL/vbUlv J 


29.59 


36.0kDa 


M485 D6 


H-X60036 


Pho^nhfltp rarripr mitnr*hnnHrial 
i iiisofjiiait/ i#aiiJvi, iiiiiui'iiuiiui lai 


19 R7 


17 ow-na 


M250 D4 


H-X60489 


translation elongation factor 1, 
beta 


24.86 


33.0kDa 


F5 


H-X60592 


Human CDw40 mRNA for nerve 
growth factor receptor-related B- 
lymphocyte activation molecule 


30.58 


46 


M312F3 


H-X61587 


ras-related rhoG 


21.12 


21. OkDa 


F9 


H-X61622 


cyclin-dependent kinase 2 
[CDK2] 


32.89 


56 


M313E3 


H-X61970 


macropain, zeta subunit 


26.62 


35.0kDa 


M428D1 


H-X62055 


tyrosine phosphatase, non- 
receptor type 6 


65.78 


66.0kDa 
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M74R CA 


H-X62534 


BINDS PREFERENTIALLY 
SINGLE-STRANDED DNA 
AND UNWINDS DOUBLE 
STRANDED DNA. 


91 1 


^7 
j / 


M305 F3 


H-X62753 


fo late-binding protein 


28.38 


36 


M476 G2 


H-X63468 


H. sapiens mRNA for transcription 
factor TFIIE alpha 


48.4 


53 OkDa 


G6 


H-X63469 


General transcrintion factor TFIIE 
beta subunit, 34 kD 


32.12 


56 


G4 


H-X63522 


H.sapiens mRNA DAUDI6 for 
retinoic acid X receptor b 


58.74 


54 


M316G2 


H-X63526 


translation elongation factor 1, 
gamma 


48.18 


52.0kDa 


M305 C5 


H-X63527 


ribosomal protein LI9 


21.67 


33 


E2 


H-X63629 


Cadherin 3 (P-cadherin) 


91.3 


110 






vjeneiai uanscnpiion lacior iir, 
polypeptide 1 (74kD subunit) 


Oft 


(LA 


1V1JUZ l^U 




leircuiecun 


*50 11 


Jz.UKJja 


M271 HI 


H-X64728 


choroideremia-like [CHML], 

H cnnipnc fHMI mRNA 
n.bdpicnb \-<niviL* iiii\jn/\ 


72.27 


98 




n-yvOHO l u 


piUpiUlClIl L>UIlVCluLbC 

subtilisin/kexin type 1 [PCSK1], 
INVOLVED rN PROCESSING 
OF HORMONE AND OTHER 
PROTEIN PRECURSORS 




on 


M311 F4 


H-X64877 


complement factor H-related 
nrotein 


29.81 


36.0kDa 


M388D1 


H-X65293 


nrotein kinase C ensilon 
[PRKCE] 


81.18 


96 OkDa 


B5 


H-X65873 


kinesin heaw nolvnentide 


106.04 


34 1 


F4 


H-X66079 


Spi-B transcription factor (Spi- 
1/PU 1 related* 

A M M V-/ a J IV U» \*%M J 


28.93 


54 


F3 


H-X66114 


2-oxoglutarate carrier protein 
[OGMT*] 


0 


37 j 


M305C6 


H-X66141 


myosin, light polypeptide 2, 
regulatory, ventricular 


18.37 


31 


M419H1 


H-X66357 


ceil division protein kinase 3 


33.620 


44.0kDa 


166-13 


H-X66358 


serine/threonine-protein kinase 
KXIALRE 


45 


39.45 


166-25 


H-X66360 


serine/threonine-protein kinase 
PCTAIRE-2 


60 


57.60 


M419A2 


H-X66363 


serine/threonine-protein kinase 
PCTAIRE-1 


54.600 


64.0kDa 


166-37 


H-X66364 


H.sapiens mRNA PSSALRE for 
serine/threonine protein kinase 


38 


32.19 


M419B2 


H-X66365 


cell division protein kinase 6 


35.900 


46.0kDa 


H3 


H-X66839 


H.sapiens MaTu MN mRNA for 
p54/58N protein 


50.6 


54 


M266 G3 


H-X67325 


interferon, alpha-indue ible gene 
p27 


13.53 


13 


M462 H7 


H-X67594 


Melanocortin 1 receptor (alpha 
melanocyte stimulating hormone 
receptor) 


34.98 


44.0kDa 
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M236 C5 


H-X67951 


Proliferation-associated gene A 
(natural killer-enhancing factor 
A), PAGA 


22 


34 


H3 


H-X68486 


Adenosine receptor A2 


45.43 


45 


M429 E3 


H-X68561 


Sd4 transcription factor 


86.35 




M430F2 


H-X69151 


ATP synthase, H+ transporting, 
subunit C, vacuolar 


42.13 


58.0kDa 


M236 C3 


H-X69392 


ribosomal protein L26 


16.06 


29 


B3 


H-X69532 


14 Cflni**nc opt\f* fnr infpr-alnha- 
rx.oa^iidia gene iui uiici-aijJiia- 

trypsin inhibitor heavy chain HI, 
exons 1-3 


mo x) 


Oft 1 


M236 F5 


U.Y60654 


rihnci"»mnl nmtpin QO A 
I lUUMJIIiaJ piUlvUl jZU 




1 ft 


M421 C8 


H-X70218 


Protein phosphatase 4 (formerly 
X), catalytic subunit 


33.88 




M266 H5 


H-X70848 


protein phosphatase 1, alpha 
catalytic subunit 


36.41 


37 


El 


H-X70940 


Eukaryotic translation elongation 
factor 1 alpha 2 


51.04 


60 


M270 F I 


H-X722 1 5 


[PITl], POU domain, class 1, 
transcription factor 1 (Pitl, 
growth hormone factor I) 


32.12 


40.0kDa 


M271 A7 


H-X72760 


Laminin, beta 2 (laminin S), S- 
LAMININ IS A LAMININ-LIKE 
ADHESIVE PROTEIN 
CUNCtN I RA I EU IN THb 
SYNAPTIC CLEFT OF THE 

IN tU KUM U oL U LAK 

JUNCTION. 


67.87 


75.0kDa 


M235BI 


H-X72841 


Human retinoblastoma-binding 
protein (RbAp46) mRNA, 
complete cos, lcr /44z 
(GB:X72841) 


46.86 


52.0kDa 




H .Y71/1951 


ufN A-uinuing proiein lnniDiior 
ID-3 


9fl 
1X3 


I "7 f\Q 
1 /.Uo 


M305 B5 


H-X73459 


signal recognition particle, 

ciiViiinit \ A. 
SUDUflU !*♦ 


15.07 


20 


M250D6 


H-X73460 


ribosomal protein L3, isoform 2, 

SUBUNIT OF CYTOPLASMIC 
RIBOSOMES 

1\1 UV/ U wl~l ukj 


44.44 


50.0kDa 


M462 D8 


H-X74008 


Protein phosphatase 1, catalytic 

snhiinit D'fimma icnform 

OUUIUUI) t^CUIlHKl lOviVl 111 


35.64 


46.0kDa 


M266 G2 


H-X74104 


Signal sequence receptor, beta; 
trans locon- associated protein, 
beta subunit 


20.24 


27 


M266 E7 


H-X74262 


retinoblastoma binding protein 
RbAp48 


46.86 


50.0kDa 


HI 


H-X74330 


DNA primase polypeptide 1 
(49kD) 


46.31 


51 


M313F3 


H-X74570 


gal beta (1-3/1-4) GlcNAc alpha- 
2,3 sialyltransferase (GB:X74570) 


36.3 


46.0kDa 


M429 H3 


H-X74764 


H.sapiens mRNA for receptor 
protein tyrosine kinase 


94.120 


98.0kDa 
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M271 Eo 


H-X75U42 


V-rel avian reticuloendotheliosis 
viral oncogene homolog 


fSL 7 


00 


m m*% /\£ 

M305 G2 


H-X75252 


phosphatidylethanolamine- 
binding protein 


ZU.OO 




M302 Gl 


H-X75593 


guanine nucleo tide-binding 
protein rabl3 


ZZ.44 


iz.UKUa 


166-49 




ii. sapiens uKd miviN a ror 
protein -tyrosine kinase 


cc 


^7 ^A 


C4 


FT VHTAl 1 

H-X760I3 


ri. sapiens v^rtoris hikna tor 
giuianiinyi-u\jN/\ synuieiase 


fi< 1A 




A2 


H-X76029 


H.sapiens mRNA for neuromedin 


19.25 


20 


MJU3 LO 


rl-A /OZxo 


nlr synulaSC, XI « uailbpurilllg, 

subunit E, vacuolar 


94 07 


JU 


KifOOfl I?£ 

{VL&70 rO 


Xl-A. /OOHO 


rr 1 1 1 1 a re* rlrtv in 
glUUUCUUAUl 


1 1 77 




Tut 1 1 1 S.A 


14 Y7£717 
rl-A. /oil/ 


HI Cull lull UU1 It 111 1 1 


6 X2 


14 


C4 


H-X77533 


H.sapiens mRNA for activin type 
II receptor 


56.43 


61 


H2 


H-X77548 


H. sapiens cDNA for RFG 


67.65 


67 


169-41 


H-X77743 


H.sapiens CDK activating kinase 
mRNA 


A< 


Ifi 1 1 


A4 


H-X77909 


H.sapiens IKBL mRNA 


42.02 


52 


M305 CI 


H-X78136 


heterogeneous nuclear 
ribonucleoprotein E2 


40.26 


40.0kDa 


M306 G2 


¥ T 'VT'T nil/ 

H-X78416 


casein, alpha |CS>N l J 


JXJAO 


17 
JJ 


M271 C2 


H-X78678 


ketohexokinase (fructokinase) 
[isJiJvj, xi. sapiens ivrtiv mxsJNA 
for ketohexokinase, clone 
pHKHK3a 


11 OA 

3z.o9 


3v 


M305 D4 


TJ VIA 1 A1 

H-X79193 


cycl in-dependent kinase 7 
(homolog of Xenopus MO 15 cdk- 
activating Kinase^ L i^urwj 


151 17 

JO. 1 / 




M431 F2 


H-X79389 


glutathione S-transferase Tl 


26.51 


34.0kDa 


M298 C6 


H-X79537 


glycogenin 


30.8 


34.0kDa 


M440C1 


H-X79865 


H.sapiens Mrpl/ mRNA 


01 CO 
21. oV 


1 1 Aun<i 
j 1 .uKua 


M298 F5 


H-X80229 


protein kinase PKN 


52.8 


64.0kDa 


167-39 


H-X80230 


H.sapiens mRNA (clone C-2k) 
mRNA for serme/threonine 
protein kinase 


42 


Ai\ no 

40.vy 


Oil A f\ 

217-49 


H-X80343 


H.sapiens pj-> mKis a ior 
reguiaiory suDunii ui cukj Kinase 


/in 




IVu/U D/ 


it YCnAQC 


cyiocnroine oxiudbc-aibeinuiy 

nrntptn OVA 1 H <;anipn<; 

OXAlHs mRNA 


47 96 


SO 


M266 B5 


H-X80909 


nascent polypeptide-associate 
complex, alpha 


23.76 


37.0kDa 


M416 D9 


H-X80910 


Protein phosphatase 1, catalytic 
subunit, beta isoform 


36.08 


45.0kDa 


E2 


H-X81198 


Archain 


52.03 


63 


169-6 


H-X81817 


H.sapiens BAP31 mRNA 


32 


27.1 3 


E4 


H-X82018 


H.sapiens mRNA for ZID protein 


46.75 


57 


M313D7 


H-X82456 


MLN50 


28.82 


33 


A2 


H-X82629 


H. sapiens mRNA for Mox-2 


33.44 


42 
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MZJo Ul 


LI VfilflA/i 

ri-AoJUUO 


upocaiin, neuuupnii geiauiiaac 
associated 


91 RQ 

X 1 .07 


JH.UlU/a 


i an At\ 
1OO-40 


ri-AoJ 1U/ 


ri. sapiens duix nu\JN/\ ior 
cytoplasmic tyrosine kinase 


/J 1 




E3 


It Y91/I1C 

H-AoJ4Zj 


h. sapiens lu gene ior Luineran 
blood group glycoprotein 


AO 10 

oy. iy 


jy 


C6 


H-X83703 


H.sapiens mRNA for cytokine 
inducible nuclear protein 


352 


54 


M416H2 


H-X83928 


H .sapiens mRNA for transcription 
factor 1 MID subunit lArUzo 


23.32 


33.0kDa 


166-17 


li VOC 1 l\C 

H-X85 1 0o 


H.sapiens mRNA for ribosomal 
oO Kinase 


OA 

yu 


fin 7n 
oU. /u 


166-39 


H-X85337 


H.sapiens mRNA for myosin light 
chain kinase 


110 


109.0 


D2 


H-X857jU 


H.sapiens mRNA for transcript 
associated with monocyte to 
macropnage umerenuauon 


9A 90 


JU 


M266 E6 


H-X87176 


1 7-beta-hydroxysteroid 
uenyarogenase, type *t 


81.07 


65 


M2*/7 rz 


tt Yfl*7A9Q 

m-ao /osy 




91 91 


jj.UrvL/a 


M300A2 


H-X87843 


cyclin H assembly factor 


34.1 


47 


* #**i**I t O 

M271 E3 


H-X8V750 


nomeonc protein, loir, 
ri. Sapiens mi\iN/\ tor i vjir 
protein 


in ni 


jz.uKua 


M235G1 


H-X90529 


guanine nucleotide-binding 
protein ragA [RAGA] 


3434 


40 


M302 E6 


H-X90583 


translocon-associated protein, 

si of to 

aeica 


lO iA 

ly. J 4 


oft ftvna 


M306G1 


H-X90872 


gp2512 


23.65 


33 


M416D2 


H-X91504 


Transcription factor COUP 2 
(a.K.a. AKrl) 


22.22 


32.0kDa 


M250 B3 


H-X92098 


transmembrane protein rnp24 


22.22 


30 


M271 G7 


H-X92106 


bleomycin hydrolase. 

rKLM fc,U 1 UNO 1NUKMAL* AINU 
MALIGNANT CELLS FROM 

OLflVl 1 WAIv^l 11. 


5U.10 


nurv» 


F3 


H-X92715 


Zinc finger protein 74 (Cos52) 


63.03 


47 


M270 H6 


H-X9272U 


H.sapiens mRNA for 
pnospnueno ipyru v die 
carboxykinase 


7H ^1 


71 


TIC 

liD 


tl-A7Z /Ox 


1-1 CQnipnc mPM A fr\r tn fa 7*7111 *i 
n. Sap 1 Clio UlIvINrV llsl ulLaZjZ.Uu} 

nmtpin 


32.23 


37 


M298 D3 


H-X93036 


MAT-8 


9.68 


16.0kDa 


M476 AS 


H-X93595 


H.sapiens mRNA for NK receptor 
(clone 17.1C) 


50.16 


56.0kDa 


M417D2 


H-X93920 


protein tyrosine phosphatase 
foreskin 


41.980 


48.0kDa 


A5 


H-X95592 


H.sapiens mRNA for C ID protein 


15.62 


28 


M298 B4 


H-X95648 


translation initiation factor 2B, 
alpha subunit 


33.66 


34.0kDa 


F3 


H-X95735 


Rsapiens mRNA for zyxin 2 


63.03 


72 


M386B1 


H-X96752 


L-3-hydroxyacyl-CoA 
dehydrogenase, SCHAD gene 


34.65 


45.0kDa 
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M422 B6 


H-X97229 


H.sapiens mRNA for NK 
receptor, clone library 15.212 


41.58 


48.0kDa 


B3 


H-X98173 


H.sapiens mRNA for MACH- 
alpha-2 protein 


51.15 


51 


166-14 


H-X99325 


H.sapiens mRNA for Ste20-like 
kinase 


55 


46.9 3 


C4 


H-X99459 


H.sapiens mRNA for sigma 3B 
protein 


21.34 


30 


M424 C4 


H-Y00291 


Human hap mRNA encoding a 
DNA-binding hormone receptor 


49.39 


59.0kDa 


M386 HI 


H-Y00345 


polyadenylate-binding protein 


69.74 


70.0kDa 


M469 A2 


H-Y00630 


Plasminogen activator inhibitor, 
type 11 (arginine-serpin) 


45.76 


46.0kDa 


M305 El 


H-Y007H 


lactate dehydrogenase B 


36.85 


38.0kDa 


H2 


H-Y00764 


ubiquinol/cytochrome c reductase 
hinge protein 


10.12 


33 


F5 


H-Y07848 


H.sapiens EWS, gar22, rrp22 and 
bam22 genes 


36.3 


50 


M305 G6 


H-ZH559 


iron-responsive element binding 
protein 1 [IREB1] 


97.9 


98 


M250F3 


H-ZH566 


Pr22 protein , STATHMIN 
[Homo sapiens], SERVES AS 
RELAY (VIA 

PHOSPHORYLATION) FOR 
DIVERSE SECOND 
MESSENGER PATHWAYS 


16.5 


22.0kDa 


169-73 


H-Zl 1695 


H.sapiens 40 kDa protein kinase 
reiateo to rat titsJSJ: 


50 


38.35 


M475 C8 


H-Z11737 


Flavin-containing 
monooxygenase 4 


61.49 


70.0kDa 


CI 


H-Z11898 


Octamer binding protein 3 


39.71 


50 


M266 H4 


H-Z 12830 


SSR, alpha subunit 


31.57 


42.0kDa 


A3 


H-Z 14000 


Ring finger protein 1 


41.58 


50 i 


M300E1 


H-Z14978 


actin-related protein 


41.47 


49 


Gl 


H-Z 19002 


H.sapiens of PLZF gene encoding 
kruppel-like zinc finger protein 


74.14 


84 


HI 


H-Z21966 


POU homeobox protein 


33.22 


43 


M248 G3 


H-Z23139 


CLASS II 

HISTOCOMPATIBILITY 
ANTIGEN, M BETA CHAIN 
PRECURSOR [Homo sapiens] 


29.04 


34 


D3 


H-Z26876 


ribosomal protein L38 


7.81 


35 






H.sapiens mKiNA ior ueita 4-3- 
oxosteroid 5 beta-reductase 


JJ.7 / 




M298 B3 


H-Z28407 


ribosomal protein L8 


28.38 


39.0kDa 


M313C3 


H-Z29330 


ubiquitin-conjugating enzyme 
UbcH2, 23 kDa 


20.24 


34 


M271 F3 


H-Z29677 


guanine nucleotide-binding 
protein, ras-related 


20.35 


28.0kDa 


M465C2 


H-Z30425 


H.sapiens mRNA for orphan 
nuclear hormone receptor 


38.39 


34.0kDa 


M302 F5 


H-Z31357 


cysteine dioxygenase 


22.11 


3l.0kDa 
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M340C1 


H-Z31695 


inositol polyphosphate 5- 
phosphatase, 43 KDa 


40.04 


49.0kDa 


E3 


H-Z32564-2 


H.sapiens FRGAMMA mRNA 
(o lvopj tor tolate receptor 


26.84 


36 


M236H1 


H-Z35227 


small G protein. TTF, RAS- 
RELATED PROTEIN RAC1 


21.12 


30.0kDa 


A10 


H-Z35491 


H.sapiens mRNA for novel 
glucocorticoid receptor-associated 
protein 


30.25 


60 


M440 G5 


H-Z37986 


H.sapiens mRNA for 
phenylalkylamine binding protein 


25.41 


28.0kDa 


M297 E2 


H-Z47087 


cyclin A/cyclin-dependent kinase 
2-associatedpl9 


18.04 


30.0kDa 


Fl 


H-Z48051 


H.sapiens gene for myelin 
oligodendrocyte glycoprotein 
(MOG) 


27.28 


31 


A2 


H-Z48475 


Glucokinase regulator 


68.86 


70 


M302E4 


H-Z48570 


sperm zona pellucida-binding 
protein 


16.72 


24 


M266 A2 


H-Z68907 


Human clone ID 193225 NAD 
(H)-specific isocitrate 
dehydrogenase gamma subunit 
mRNA, alternatively spliced, 
partial cds * 


43.34 


45.0kDa 


Gl 


H-Z83850 


Human DNA sequence from PAC 
82J1 1 and cosmid U134E6 on 
chromosome Xq22. Contains NIK 
like and Thyroxin-binding 
globulin precursor (T4-binding 
globulin, TBG) genes, ESTs and 
STSs 


45.76 


60 


H4 


H-Z97171 


Homo sapiens GLC1A (trabecular 
meshwork induced glucocortcoid 
response) gene, exon I, joined 
CDS 


55.55 


55 


M421 D5 


H-Z97632 


Human DNA sequence from PAC 
196E23 on chromosome Xq26.1- 
212. Contains the TAT-SF1 
(HIV-1 transcriptional elongation 
factor TAT cofactor TAT-SF1) 
gene, the BRS3 (Bombesin 
Receptor subtype-3 (Uterine 
Bombesin Receptor, BRS-3) 
gene, an unknown gene coding 
for two isoforms, a predicted CpG 
island, ESTs and STSs 


28.49 


38.0kDa 
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firampte 3 - Construction of Expression Plasmas 

The following example illustrates the construction of the expression vectors used in 
the Examples above. Similar modifications can be made in other vectors for use in creating 
5 libraries of expressible gene sequences. 

The vector pcDNA3. 1/V5-His was obtained from Invitrogen (cat #V8 10-20) and 
modified slightly so that it carried an gene sequence for Zeocin™ resistance and lacked the 
multiple cloning site. A 1 OOjig aliquot was suspended in 200 fxl medical irrigation (MI) 
water. A 5jxl aliquot was saved for gel analysis. The remainder was transfered to a 1.7 ml 
1 0 eppendorf tube. The vector was digested with Hindlll (400 U) using Promega Buffer E (final 
volume = 400 ^1). The reaction ran 3 hours at 37° C. An aliquot was checked for 
completeness of digestion by running on an 0.8% agarose gele in IX TAE, and visualizing 
with ethidium bromide. 

The digested vector was treated with 200 \il phenol/chloroform (pH7.5) according to 
15 standard procedures, and the DNA precipitated from the aqueous phase using 1/10 volume 
3M NaOAc and 2 volumes 100% EtOH at room temperature, followed by washing with 80% 
EtOH. The pellet was resuspended in 100 ^1 MI water. 

Two oligonucleotides were added to the resuspended DNA (Topo -H (40 \ig) 5'- 
(P)AGCTCGCCCTTATTCCGATAGTG (SEQ. ID. NO.: 3), Topo-4 (12 *ig) 5'- 
20 (P)AGGGCG (SEQ. ID. NO.: 4)), plus 17 \i\ 10X Promega T4 Ligase buffer. The tube was 
placed on ice and the volume increased to 1 70 jil with MI water. The oligos were ligated to 
the vector using 20U Promega T4 DNA ligase, incubated at 12° C overnight 

The vector was treated with 100 |il phenol/chloroform and the aqueous phase 
precipitated as described above. The pelleted DNA was resuspended in 150 ^1 of steril water 
25 the redigested with Hindlll (17 \il Promega Buffer E, 200 U Hindlll - 37° C, 1 hour). The 
redigested DNA was re-extracted with phenol/chloroform and precipitated with 1/10 volume 
3M NaOAc and 7/10 volume isopropanol, then washed with 80% EtOH. 

The pelleted DNA was resuspended in 82 \i\ TE buffer (10 mM Tris, pH 8.0, 1 mM 
EDTA, pH 8.0). A 2 jil aliquot was used to check the foregoing procedure using agorose gel 
30 electrophoresis as described above. The remaining 80 \i\ was transfered to a Falcon tube and 
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mixed with 16 \ig Topo-5 oligonucleotide (5 *-(P)C AAC ACTATCGG AATA (SEQ. ID. NO.: 
5). To this mixture was added 190 \i\ NEB Restriction Buffer #1 (room temperature). The 
total reaction mixture was adjusted to 1.9 mis with MI water. Vaccinia Topoisomerase I 
enzyme was added (80 \xg) and the reaction tube placed in a 37° C water bath for 15 minutes. 

5 After 1 5 m inutes, 200 \i\ of room temperature Topo- 1 OX stop buffer was added (100 

mM Tris 7.4, 110 mM EDTA, bromophenol blue). The entire volume was loaded onto an 
agarose gell (1.2 gr agarose/ 130 mis IX TAE) and run at 70 volts until the bromophenol 
blue dye had run down about 1/2 in (volume in the loading well was kept constant by the 
addition of IX TE). The voltage was reversed for 90 seconds. The contents of the loading 

10 well were transfered to a 15 ml Falcon tube and placed on ice. 2 mis of cold Topo-2X Wash 
Buffer (60 mM Tris 7.4, 1 mM EDTA, 4 mM dithiothreitol (DTT), 200 jig/ml bovine serum 
albumin (BSA)) was added and the volume then adjusted to 4 mis with cold Topo-lX 
Enzyme Dilution Buffer (50% glycerol, 50 mM Tris 7.4, 1 mM EDTA, 2 mM DTT, 0.1% 
Triton X-100, 100 ng.ml BSA) plus 4 mis Topo-Glycerol mix (90% glycerol, 10% 50 mM 

15 TE pH 7.4, 0. 1 % Triton X- 1 00) and stored until needed. 

A similar procedure was used to make Topo-adapted pYES2 (Invitrogen cat # V825- 

20). 

While the foregoing has been presented with reference to particular 
embodiments of the invention, it will be appreciated by those skilled in the art that 
20 changes in these embodiments may be made without departing from the principles and 
spirit of the invention, the scope of which is defined by the appended claims. 
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That which is claimed is: 

1 . A nucleic acid construct comprising 1) a gene sequence encoding a 
protein listed in Table 1 or an ORF listed in Table 2 and 2) an expression vector. 

2. A nucleic acid construct according to claim 1 wherein the expression 
vector comprises one or more elements selected from: a promoter-enhancer sequence, 
a selection marker sequence, an origin of replication, an epitope-tag encoding 
sequence or an affinity purification-tag encoding sequence. 

3. A nucleic acid construct according to claim 2 wherein the promoter- 
enhancer sequence is the T7 promoter, gall promoter, metallothionein promoter, AraC 
promoter, or CMV promoter-enhancer. 

4. A nucleic acid construct according to claim 2 wherein the selection 
marker sequence encodes an antibiotic resistance gene. 

5. A nucleic acid construct according to claim 2 wherein the epitope-tag 
sequence encodes V5, the peptide Phe-His-His-Thr-Thr, hemaglutinin, or glutathione- 
s-transferase. 

6. A nucleic acid construct according to claim 2 wherein the affinity 
purification-tag sequence encodes a polyamino acid sequence or a polypeptide. 

7. A nucleic acid construct according to claim 6 wherein said polyamino 
acid sequence is polyhistidine. 

8. A nucleic acid construct according to claim 6 wherein said polypeptide 
is chitin binding domain or glutathione-S-transferase. 

9. A nucleic acid construct according to claim 6 wherein said polypeptide 
encoding sequence includes an intein encoding sequence. 
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1 0. A nucleic acid construct according to claim 1 wherein the expression 
vector is a eukaryotic expression vector or a prokaryotic expression vector. 

11. A nucleic acid construct according to claim 1 0 wherein the eukaryotic 
expression vector is pYES2/GS, pMT, pIND, or pcDNA3.1/GS. 

12. A nucleic acid construct according to claim 1 wherein the protein is 
selected from the group of proteins listed as number 1 through number 20 in Table 1 . 

13. A nucleic acid construct according to claim 1 wherein the protein is 
selected from the group of proteins listed as number 21 through number 40 in Table 1 . 

14. A nucleic acid construct according to claim 1 wherein the protein is 
selected from the group of proteins listed as number 41 through number 60 in Table 1. 

15. A nucleic acid construct according to claim 1 wherein the protein 
selected from the group of proteins listed as number 61 through number 80 in Table 1 . 

16. A nucleic acid construct according to claim 1 wherein the protein is 
selected from the group of proteins listed as number 81 through number 100 in Table 
1. 

17. A nucleic acid construct according to claim 1 wherein the protein is 
selected from the group of proteins listed as number 101 through number 1 18 in 
Table 1. 

18. A nucleic acid construct according to claim 1 wherein the construct 
comprises an ORF listed in Table 2. 

1 9. A recombinant cell comprising a nucleic acid construct of claim 1 . 

20. A recombinant cell of claim 19 wherein the cell is a non-adherent cell. 

21. A recombinant cell of claim 20 wherein the non-adherent cell is a 
bacterial cell, a yeast cell, plant cell, an insect cell or a mammalian cell. 
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22. A recombinant cell of claim 21 wherein the mammalian cell is CHO or 

23. A method of producing recombinant protein, said method comprising: 

(a) growing recombinant cells comprising a nucleic acid construct of 
1 under suitable growth conditions; and 

(b) isolating the recombinant protein expressed thereby. 

24. A method according to claim 23 wherein the nucleic acid construct 
comprises an epitope-tag encoding sequence and the isolation step utilizes an antibody 
specific for said epitope-tag. 

25. A method according to claim 24 wherein the nucleic acid construct 
comprises a polyamino acid encoding sequence and the isolation step utilizes a resin 
comprising a polyamino acid binding substance. 

26. A method according to claim 23 wherein the nucleic acid construct 
comprises a polypeptide encoding sequence and the isolation step utilizes a resin 
comprising a polypeptide binding substance. 

27. A method according to claim 25 wherein the polyamino acid is 
polyhistidine and the polyamino binding resin is nickel-charged agarose resin. 

28. A method according to claim 26 wherein the polypeptide is chitin 
binding domain and the resin comprises chitin-Sepharose. 

29. A kit comprising a plurality of expression constructs, wherein each 
expression construct comprises a gene sequence encoding a protein listed in Table 1 
and an expression vector. 

30. A kit according to claim 29 wherein the expression vector is 
pYES2/GS or pcDNA3.1/GS. 
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31. A kit comprising a plurality of recombinant cells, wherein each cell 
comprises a gene sequence encoding a protein listed in Table 1 and an expression 
vector. 

32. A kit according to claim 3 1 wherein the expression vector is 
pYES2/GS or pcDNA3. 1/GS and the recombinant cell is a yeast cell or a mammalian 
cell. 

33. A kit according to claim 32 wherein the mammalian cell is a CHO cell. 

34. A kit comprising a plurality of expression constructs, wherein each 
expression construct comprises an ORF listed in Table 2 and an expression vector. 

35. A kit according to claim 34 wherein the expression vector is 
pYES2/GS orpcDNA3.1/GS. 

36. A kit comprising a plurality of recombinant cells, wherein each cell 
comprises an ORF listed in Table 2 and an expression vector. 

37. A kit according to claim 36 wherein the expression vector is 
pYES2/GS or pcDNA3. 1/GS and the recombinant cell is a yeast cell or a mammalian 
ceil 

38. A kit comprising one or more of: expression constructs) comprising a 
gene sequence encoding a protein listed in Table 1 and an expression vector; 
recombinant cells comprising an expression construct comprising a gene sequence 
encoding a protein listed in Table 1 and an expression vector; and an isolated protein 

5 listed in Table 1 or an antibody specific for said isolated protein. 

39. A binding partner of an expressed gene product of a gene sequence 
listed in Table 1. 

40. A binding partner of an expressed gene product of a gene sequence 
listed in Table 2. 
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